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I. ROLE OF THE NATIONAL SCIENCE FOUNDATION IN EDUCATION 



The National Science Foundation Act of 1950 (as amended) 
authorizes and directs the Foundation to initiate and support 
basic research, programs to strengthen research potential, 
and science, mathe.natics, and engineering education pro- 
grams at all levels. Smce its inception the Foundation has 
funded a wide variety of projects designed to enhance the 
quality and effectiveness of such education in schools, colleges, 
and universities. 

The goals of NSF's education programming are: 

• to develop and to broaden the group of students who 
are well prepared and highly motivated to pursue 
careers in mathematics, engineering, and the sciences, 
and to improve the quality of the educational experi- 
ence available to them; 

• to widen the range of high-quality education offerings 
in mathematics, science, and technology at all levels, 
so that more students will be well prepared for (and 
thus havegreater options to choost among) technically 
oriented careers in management and the professions; and 

• to deepen the general understanding of mathematics, 
technology, and science by present and future citizens 
for life, work, and full participation in a technological 
society. 

The Foundation will consider proposals for support of 
educational activities m any field of science, including but 
not necessaril> limited to: astronomy, atmospheric sciences, 
biological sciences, behavioral sciences, chemistry, computer 
sciences, earth sciences, engineering, information science, 
mathematical sciences, materials science, oceanography, 
physics, and the social sciences. Interdisciplinary and 
multidisciplinary proposals also are eligible for consideration. 

Because education is the responsibility of many institutions, 
the Foundation seeks to play a catalytic role that will enhance 
local efforts, bring to bear the skills and knowledge of the 
Nation's be:;t scientists and educators, and engage the 
resources of both the public and private sectors. The 
Directorate for Science and Engineering Education defines 
and funds programs and projects that support this educational 
mission. 



directorate for science and 
enc:ne^ring education 

The Directorate for Science and Engineering Education 
(SEE) has four major long-range goals: 

• To help ensure that a high quality primary and secondar> 
education in science and mathematics is available to 
every child in the United States. 



This background should provide a base 
for understanding b> all citizens and be 
sufficient to enable those with the interest 
and talent to pursue technical careers, es- 
pecially in science, mathematics, and 
engineering, 

• To help ensure that those who select careers in sci- 
ence, mathematics and engineering have available the 
best possible professional education in their disciplines. 

SEE will concentrate its efforts on the 
educational structure — on the teachers, 
students, materials, and instructional equip- 
ment that are of critical importance through 
the entirety of education, formal and in- 
formal, precollege, collegiate and graduate. 
SEE will contribute to the research dimen- 
sion of the professional education of sci- 
entists, mathematicians, and engineers, by 
emphasizing fellowship programs to identify 
the students of highest achievement and 
potential and support them in graduate 
study. 

• To help ensure that opportunities are available at the 
college level for interested nonspecialists to broaden 
their scienc*., backgrounds. 

The great majority of students do not pur- 
sue technical careers and need a different 
kind of technical perspective to give them 
insights into, and knowledge of, the prin- 
ciples, practices, and limitations of science. 

• To support science education outside the classroom, 
in order to encourage and maintain public interest 
in, and awareness of, scientific and technological 
developments. 

The organizational structure adopted by the Directorate 
to address these goals through a variety of programs comprises 
three divisions and two offices, the Division of Teacher 
Preparation and Enhancement; the Office of College Science 
Instrumentation; the Division of Materials Development, 
Research and Informal Science Education; the Office of 
Studies and Program Assessment; and the Division of 
Research Career Development. 

The Division of Teacher Preparation and Enhancement 
plays a leadership role in addressing persistent educational 
problems (such as lack of subject matter competence, the 
f'.bsence of adequate support systems, an inadequate reward 
structure, and shortages of well-prepared teachers) b> 
supporting model preservice and inservice teacher education 
programs, the creation of networks that provide support 
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for teachers who are attempting to implement innovative 
science and mathematics programs, and a program of teacher 
awards. 

Activity in the Office of College Science Instrumentation 
is devoted to improvement of the effectiveness and efficiency 
of laboratory instruction through the College Science 
Instrumentation Program. The Office support: innovative 
projects, large and small, to: accomplish course and cur- 
riculum revision and reform; develop new and improved 
instructional materials, especially including applications of 
new technologies; and re-think the content and organization of 
laboratory courses. 

The Division of Materials Development, Research and 
Informal Science Education is engaged in a concerted effort 
to improve the quality and quantity of mathematics and 
science education, both in and out of school. The Division 
supports the development of a wide variety of instructional 
materials for use in formal surroundings; research on the 
processes of teaching and learning, to ger.erate the knowledge 
and understanding essential to effective educational devel- 
opment; the exploration of advanced educational models 
and technology; and the development of a rich and stimulating 
environment for informal learning through such means as 
television and museums. 

The Office of Studies and Program Assessment supports 
projects designed lo provide information that will assist the 
Foundation in designing initiatives to strengthen science, 
mathematics and engineering education in the U.S. The 
Office also supports policy studies of national trends in 
science, engineering, and mathematics education, and 
conducts evaluations of NSF's education activities to assist 
the assessment of advantages and disadvantages of the 
program options available to the Foundation. 

Through the Division of Research Career Development, 
SEE promotes the development of young scientists, mathe- 
maticians, and engineers. Its principal component is the 
NSF Graduate Research Fellowship Program— the Federal 
government's most effective means of identifying excellence in 
science and engineering potential among young citizens, of 
rewarding that excellence with national recognition and a 
measure of financial support, and of underscoring the 
importance that the Nation places on encouraging good 
students everywhere to consider careers in science and 
engineering. Within this framework, support is also provided 
for graduate students who are members of ethnic minority 
groups underrepresented in science and technology— through 
the award of Minority Graduate Research Fellowships. 

NSF EDUCATION PROJECTS: GENERAL 
CONSIDERATIONS 

The Foundation has unique familiarity and a special 
relationship 'vith Ihe science, mathematics, and engineering 
research and education communities in the Nation's lab- 
oratories, colleges and universities, and is especially interested 
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in fostering the involvement of members of those communities 
in the design and implementation of innovative education 
projects. 

The NSF encourages partnerships in the projects it 
supports, including cooperative involvements among colleges 
and universities, local and state education agencies, cultural 
and professional institutions and societies, and business 
and industry. Such partnerships should be based on mutual 
interests and purposes, with all partners sha'-ing not only in 
financing, but in the development, implementation, and 
followup activities growing out of the collaboration. 

The Foundation seeks leveraged application of its resources 
and is strongly committed to the principle of cost sharing 
in its projects, both as evidence of importance to the proposing 
institution, and as an indication of continuing commitment 
and long-term impact. Cost sharing by collaborating partners 
is required in some programs and strongly encouraged in 
all others— especially when its goals include continuation 
and maintenance of project activities by local institutions 
or self-sustaining networks after NSF funding terminates. 
Since it takes substantial time to develop meaningful 
collaboration, projects that have small initial contribution 
from such partnerships, but present a weiUdeveloped plan 
to organize them and phase out the NSF share of project 
costs, are encouraged also. 

The National Science Foundation is strongly concerned 
about the underrepresentation of women, minorities and 
the physically disabled in careers in mathematics, engineering, 
and the sciences. Projects involving members of these groups 
as principal investigators or staff, or as the target audience, 
are especially invited. NSF is particularly interested in 
projects designed to test new approaches to increasing the 
numbers of students in such groups who are motivated to 
prepare themselves for careers in mathematics, science and 
engineering. 

The program descriptions in this announcement are 
guidelines to help those who are developing proposals for 
submission to NSF to sharpen their focus. The individual 
programs are well-defined, but all are sufficiently flexible 
to be receptive to new ideas in the context of the agency's 
mission to support efforts to strengthen science education 
at all levels. 

All of the Foundation's directorates are involved in 
education activities. Innovative projects with unusual or 
creative designs, or projects that cut across NSF's organi- 
zational boundaries to address a problem effectively and 
efficiently, are welcome. In such cases, proposers are urged 
to submit preliminary inquiries and/or to contact NSF 
staff to assess the appropriateness of the project or to 
determine the unit to which the proposal should be submitted. 

The staff of the Directorate for Science and Engineering 
Education is available for advice and counsel as ideas and 
proposals are being developed. Selection of individual projects 
for NSF support is based on excellence, and the evaluation 
of educational and scientific merit is based on peer review. 



II. DIVISION OF TEACHER PREPARATION AND ENHANCEMENT 



The National Science Board Commission on Precollege 
Education in Mathematics, Science and Technology has 
stated that a pnmary national goal should be to strengthen 
elementary and secondary science and mathematics education 
to provide all the Nation's youth with a level of education 
that is both the highest quality attained an>where in the 
world and reflects the particular and peculiar needs Oi our 
Nation. 

Since most people acquire their basic science education 
in grades kindergarten through twelve, strong elementary 
and secondary education in mathematics, science, and 
technology is essential. For citizens who do not pursue 
postsecondary study, what is learned at precollege levels is 
crucial. For students pursuing nontechnical careers as well 
as students preparing for careers as engineers, mathematicians^ 
scientists, and science educators, college and university 
programs build upon and extend this early development. 

In response to these needs, (he Foundation is focusing 
especially on projects that will strengthen science and ma the- 
matics education for students at the middle /junior high school 
and elementary level, although proposals relating to the 
high school years are still welcome. Both public and private 
school teachers are eligible to participate in NSF-supported 
projects. 

Persons interested in seeking NSF support for new teacher 
education concepts will find Foundation staff members eager 
to share information about the successes and failures of 
past projects and features common to all highly rated 
proposals. Inexperienced project designers will also discover 
that teachers, chosen from the classrooms targeted for 
improvement by the project, can pn vide valuable advice 
and assistance. 

Teachers are obviously central to education. They serve 
as models, motivators, and mentors— the catalysts of the 
learning process. Moreover, teachers are agents for devel- 
oping, exchanging, and replicating effective teaching materials 
and methods. For these reasons, education in mathematics, 
science, and technology can be strengthened only if teachers 
are adequately prepared, highly motivated, and appropriately 
recognized and rewarded. 

In attempting to achieve these goals, the Foundation has 
a dual strategy. It seeks to support well-designed projects 
that will directly benefit the teacher/participants by making 
them more competent in the subject matter, more comfortable 
in its presentation, and more committed to their profession 
and their pupils. Such anticipated outcomes are necessary 
for a successful project, but they are not sufficient. The 
Foundation expects that projects should add to the base of 
knowledge about how teachers can most effectively be 
prepared and subsequently aided to enhance their capabilities. 
A project that achieves the goal of aiding individual teachers 
(and, indirectly, their students) can also serve as an exemplar 



for other projects, thus broadl> improving the quality of 
science and mathematics teaching. 

The Division of Teacher Preparation and Enhancement 
supports projects that promote these objectives while adding 
to our knowledge about activities that prepare teachers in 
the content and the teaching methods that promote effective 
learning by students at each school level; enrich teachers' 
expertise for professional leadership and peer teaching; 
provide encouragement and opportunities for teachers to 
enhance and develop their capabilities; and provide dis- 
semination opportunities that actively involve elementary, 
secondary, and college teachers in exchanging ideas that 
improve their own teaching. 

In pursuit of this knowledge, the Division of Teacher 
Preparation and Enhancement encourages projects that. 

« capitalize on the prestige associated with an NSF grant 
and exploit the Foundation's unique familiarity and 
relationship with the scientific research and education 
community; 

• stimulate collaboration among such partners as the 
Federal government, colleges and universities, state 
and local education agencies, business and industry, 
cultural institutions and media, scientists and science 
educators, and teachers, school administrators, and 
parents; 

• result in self-sustaining networks among these varied 
elements— ccooerative patterns that will contini',? to 
function, supported by non-NSF funds; and 

• focus resources, exert high leverage, and are widely ap- 
plicable approaches to strengthening science and 
mathematics education. 

Projects should include the formulation, testing, and 
refining of non-routine approaches to the problems being 
addressed. A rationale should identify critical factors of the 
problem under study and the approaches expected to produce 
the desired effects. A working model embodying these factors 
and approaches should be clearly discussed in the proposal. As 
the model is implemented, it shoiild be carefully studied. 
Proposals should identify appropriate indicators and present 
plans to assess the effects of the project activities upon 
participants and systems. Final project reports should provide 
the NSF and the science community documentation of the 
functioning of the model in terms of events occurring during 
the project activities and in the classrooms of the participants 
at later times. 

Several key questions are important in developing a project. 
What will be learned about strengthening school science 
and mathematics education, and how is this knowledge to 
be discovered? How might this knowledge help others 
iivolved in teacher preparation, teacher enhancement, or 
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network activities? How will this knowledge be disseminated 
to those who might benefit from it? 

The Foundation encourages partnerships in the educational 
projects it supports. These collaborations might well include 
science and teacher education faculties, school administrators, 
supervisors, teachers, parents and other interested citizens. 
The Foundation is also committed to the principle of cost 
sharing among project partners, with the goal of continuation 
and maintenance of project activities by local institutions 
after NSF funding terminates. Cost sharing may involve 



in-kind contributions such as released time, space, equip- 
ment, computer time, and personnel, as well as financial 
contributions. 

The program descriptions in this announcement are 
guidelines to help those who are developing proposals to 
present their ideas and supportmg information m the format 
and detail necessary for the review and evaluation process. 
The staff of the Directorate for Science and Engineering 
Education is available for advice and counsel as ideas and 
propocils are being developed. 



111. PROGRAMS 



TEACHER PREPARATION 
Objectives of the Program 

This program supports the development of innovative 
new programs for the preservice preparation of science and 
mathematics teachers, research on factors affecting the teacher 
preparation process, and the development of creative new 
materials to support teacher education. Thus, the program 
seeks to achieve the following goals: 

• Stimulate a re-examination of the teacher preparation 
process. 

• Catalyze the generation of models for the preservice 
preparation of sc'ence and mathematics teachers that 
could be replicated widely throughout the Nation. 

• Broaden the knowledge base about the preparation of 
effective science and mathematics teachers. 

Such activities will ultimately lead to: 

• programs that will prepare teachers who are strong in 
content knowledge; pedagogical knowledge and skills, 
and the use of advanced technologies in instruction; 

• innovative teacher preparation programs that integrate 
research on teaching and learning with content and 
pedagogical knowledge; 

• linkages among scientists, science educators, education 
specialists, school personnel, and other participants 
in the teacher preparation process; and 

• the attraction of more individuals of high ability in sci- 
ence and mathematics to the teaching profession, par- 
ticularly women at the secondary icvel and minorities 
and physically disabled at all levels. 

Scope of the Program 

Appropriate project activities include, but are not limited 
to, the following: 



• The development and evaluation of innovative under- 
graduate programs for the preparation of future teachers 
of science and/or mathematics in the elementary, 
middle/junior high, or high schools. 

• The development and evaluation of courses, materials, 
or software that strengthen the preservice preparation 
of teachers by addressing areas of weakness in current 
programs relative to basic knowledge in science, math- 
ematics and technology, and/or effective methods for 
teaching and learning those subjects. 

• The development and evaluation of innovative experi- 
ences for preservice or beginning teachers that will 
improve their effectiveness as teachers and will facili- 
tate their induction into the profession. 

• The development and evaluation of recruitment and 
retention strategies for attracting and retaining talented 
students, particularly members of under- represented 
populations, in teacher preparation programs. 

• Research on effective strategies relative to the preservice 
preparation of teachers and their induction into the 
profession. 

• The development and evaluation of programs designed 
to address new or emerging teacher certifications in 
science or mathematics. 

Characteristics of Teacher Preparation Projects 

In addition to addressing the general objectives 
described above, projects should have the following 
characteristics: 

Emphasize a broad and solid foundation in .science or 
mathematics content appropriate for teachers at the 
grade levels for which they are be ^ prepared. 

• Assure rigorous preparation in effective methods of 
teaching science or mathematics based on an explicit 
set of assumptions about teaching effectiveness. 
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• Integrate the use of appropriate advanced technologies 
throughout the preparation experience. 

• Include, on the projecUeam, scientists who are experts 
in the content of thcVdevant disciplines and educators 
familiar with research on learning and with school en- 
vironments at relevant levels. Collaboration with school 
personnel is strongly encouraged. 

• Evaluate the program's or materials' short- and long- 
term effectiveness including teacher behaviors, student 
achievement, and other meaningful outcomes. 

• Result in a program or product capable of being sus- 
tained or used without continuing Foundation sup- 
port, and suitable for widespread adoption or adapta- 
tion by other teacher preparation institutions. 

Proposals should describe in detail the rationale for the 
project's approach to the preparation of teachers, plans for 
the development and evaluation of the progn^m or materials, 
qualifications of the staff, mechanisms of implementation, 
and methods for assessing the effectiveness of the pi eject 
and for disseminating the results. The narrative describing 
the content and format of the proposed program or materials 
should be sufficiently detailed to enable reviewers to judge 
the project's scientific merit and its potential for preparing 
effective teachers of science and mathematics. 

Projects may request funding for the development and 
evaluation of programs and materials or for research on 
teacher preparation. Operational costs such as instructional/ 
supervisory costs, student support, or costs for the large- 
scale publication of materials should not be requested. 
Institutional cost sharing is encouraged as well as contribu- 
tions from, and collaborations among, business, industry, 
and education agencies. It is desirable for negotiations with 
potential publishers to be already underway in a large-scale 
materials development project. Preliminary planning, needs 
assessments, or material/literature reviews should be com- 
pleted prior to the submission of a proposal and should be 
descr ')ed in the proposal. 

Target Dates and Preliminary Inquiries 

Proposals for this program are evaluated by peer reviewers 
through a mail review followed by a panel meeting. The 
following target dates for receipt of proposals should be 
observed; proposals received at NSF after a target date will 
be held for the panel review conducted after the next target 
date: 

• October 15 for projects beginning in the following 
Summer or Fall; 

• April 15 for projects beginning i.i the following Winter 
or Spring. 

Brief preliminary inquiries (three copies, 5-8 double-spaced 
pages) are encouraged but not required. The preliminary 
inquiry process provides an opportunity for the proposer 



to receive comments from the Foundation staff on the 
appropriateness of the project's focus and any potential 
weaknesses or omissions. Preliminary inquiries and staff 
opinions have no bearing on the peer review process for a 
formal proposal. Preliminary inquiries should be submitted at 
least three months prior to the anticipated date of proposal 
submission, directly to: 

Director Teacher Preparation Program 
Division of Teacher Preparation and Enhancement 
Directorate for Science and Engineering Education 
National Science Foundation 
Washington, DC 20550 

TEACHER ENHANCEft/lENT 

Objectives of the Progran) 

This program seeks to improve the quality of instruction 
in science and mathematics b> supporting programs designed 
to enhance teacher effectiveness while serving as prototypes for 
other inservice projects. The specific objectives include the 
following: 

• Stimulate the construction, investigation, documentation 
and refinement of effective approaches, and creative mate- 
rials for the continuing education of elementary, middle/ 
junior high and high school mathematics and science 
teachers. 

• Provide teacher participants with opportunities to learn 
disciplinary concepts and processes an'^ effective teach- 
ing methods. 

• Identify outstanding classroom teachers who will develop 
leadership skills to assist in improving the teaching 
practices of their less well-prepared colleagues. 

• Identify less well-prepared classroom teachers with 
demonstrated need.s and expressed commitments to 
pursue professional development with the goal of im- 
proving their competence for effective teaching. 

• Support planned opportunities for teachers to share 
and work together in local and/or regional settings 
to improve their own teaching under the continued 
guidance of the project staff. 

• Provide incentives to establish continuing collaborative 
partnerships among faculties of schools, colleges and 
universities, and personnel from a vuiiety of public 
and private organizations. 

• Help to attract the most talented individuals into edu- 
cation, giving special attention to increasing access to 
careers in science, mathematics, and technology for 
currently underrepresented populations. 

Scope of the Program 

The Teacher Enhancement Program recognizes the need 
for elementary and secondary school science and mathematics 
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teachers to continue their professional development and to 
renew their professional commitments. 

• Teachers need to have significant coll^ial relationships 
which allow them to share classroom experiences and 
ideas with others in ways that nurture lasting profes- 
sional partnerships. 

• Teachers must continuously construct and reconstruct 
the theoretical and practical bases for their teaching. 
Updating and deepening content and pedagogical 
knowledge is basic to a teacher's professional growth, 
and requires correct and current information. Such 
renewal is fundamental to the improvement of one's 
own teaching strategies and to the "ownership" of 
one's curriculum. 

• Teachers need stimulation and guidance in shifting their 
teaching practices toward problem-solving approaches 
and constructive methods sensitive to the development 
of their individual students. 

This Program recognizes a need for educators concerned 
with school science and mathematics teaching to formulate 
and investigate effective means for helping elementary and 
secondary teachers improve their conceptual understanding 
and classroom practice. Therefore, projects which develop 
model approaches and/or materials designed to improve 
both well-prepared and less v,/ell-prepared teachers are 
especially sought. Effective projects will: 

• seek improvement in both the subject matter knowl- 
edge and classroom practices of the teacher participants, 

• analyze, interpret and report the characteristics of the 
approaches taken in providing learning experiences 
for the teachers, and 

• assess and document the nature and extent of changes 
caused by the project. 

Appropriate activities for particip ting teachers may 
induce, but are not limited to, courses, workshops, seminars, 
research participation, or structured leaves-of-absence 
designed to: 

• expand participants' knowledge of concepts and processes 
in science, mathematics and technology, 

• deepen participants' knowledge and application of 
improved teaching methods, with special emphasis 
upon increasing their effective use of the laboratory in 
teaching science and a problem-solving focus in teach- 
ing mathematics, 

• increase teacher and school effectiveness in reaching 
traditionally less interested groups of students, including 
females, minorities, and the disabled, and 

• increase the potential impact that the project participants 
may have upon the improvement of science and mathe- 
matics programs in schools. 
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Characteristics of Teacher Enhancement Projects 

If science and mathematics teaching is to improve sub- 
stantially, we must mcrease our understanding of the 
intellectual, attitudinal, and situational factors which influence 
teachers' practices— as well as the intervention factors which 
may be most influential in helping teachers to improve. 
Such understanding can provide a principal basis for the 
design and implementation of effective teacher development 
strategies. An important aspect of the Foundation's role in 
teacher enhancement is to stimulate and support projects 
from which such increased understandings result. In con- 
ceptualizing a model project the following elements should 
be considered: 

• Creative approaches to the continuing education of 
teachers are needed to help teachers improve their pro- 
fessional self-concept, subject matter understanding, 
and pedagogical practice. In a proposal, the approach 
to teacher enhancement should be formulated in terms 
of activities which are hypothesized to influence teach- 
ing practices. These should be clearly presented in the 
rationale for the model. 

• Evaluation of the model may prove difficult, but it is 
essential. Proposals should present clear plans for as- 
sessing the effects of the project activities upon partici- 
pants and schools. Appropriate indicators should be 
identified which will yield significant information 
about the effectiveness of the approach with the 
participants. 

• Clear documentation of the functioning of the project 
activities should be presented in the Final Project Re- 
port. In some cases, statistical analyses may be appro- 
priate; in others, observations and anecdotes n:ay be 
more meaningful. The Foundation will be particularly 
interested in new insights about educating teachers and 
in mechanisms for other scientists and educators to 
learn enough about the model to replicate its success- 
ful features. [Additional guidelines concerning the 
Final Project Report are given below.) 

Projeci Planning. Thorough planning of all aspects of the 
proposed project should be completed and documented in 
the proposal. The following aspects should be carefully 
considered in formulating an effective project: 

• Effective project planning will involve classroom teachers 
from the target population who have the appropriate 
expertise anci i^ackground. As appropriate, the project 
staff should include subject matter scholars, teacher 
educators, educational researchers, curriculum devel- 
oper^i, school supervisors, and classroom teachers. 

• Projects should be designed to address specific local or 
regional problems or needs which have generalizable, 
possibly national, implications. Evidence for such 
needs should be cited and the proposed model ap- 
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proach should be related to these needs. Project ac- 
tivities should address the Foundation's commitment 
to providing greater access of underrepresented groups 
to science, mathematics, and engineering. 

• Effective projects will provide hands-on sessions for 
teachers to experience, in depth, the concepts and 
processes under consideration. Teachers should have 
opportunities to work with the best available instruc- 
tional materials, educational technology, and teaching 
methods. Results of research on teaching and learning 
that might have an impact on instruction should be 
incorporated. However, project leaders should recog- 
nize that it is essential to have school support if new 
methods and/or materials are to be implemented in 
the classroom. 

• Participants should have project time and staff assis- 
tance to plan their oun classroom uses of the subject 
matter concepts, teaching methods, and curriculum 
materials. They should have opportunities to share 
ideas for these implementations with ether project 
teachers. 

• Effective projects will provide continuing support of 
the teachers after they return to their classrooms. Ac- 
tivities could include classroom visits and observations 
by project staff to encourage and advise participants 
as they implement project activities and as they work 
with their colleagues in the outreach phases of the 
project. 

• Commitments of support from local school adminis- 
trators should be obtained and documented in the 
proposal. These commitments might include willing- 
ness to effect changes in teaching methods and mate- 
rials, to provide released time for the teachers who are 
to implement the changes, or to approve a new pattern 
of teaching assignments and student activities (e.g., 
laboratory sessions, projects, fteld trips) . 

Participants. Public and private school teachers of sciences 
and/or mathematics at all levels — elementary, middle and 
high school — arc eligible for participation in Teacher 
Enhancement projects. Projects should address the need to 
stimulate, renew and retain our most successful "master" 
teachers as well as the need to upgrade and assist the 
marginally successful (possibly uncertified) teachers. Although 
support can be requested for projects that focus on one 
group or the other, proposals involving members of both 
groups, working together, are especially sought. Highl>- 
qualified teachers can provide significant assistance to their 
less well-prepared colleagues. On the other hand, proposers 
should be aware that extreme heterogeneity in teachers* 
backgrounds can present major difficulties as well as 
opportunities. 

Effective projects involving well-prepared teachers will: 

• select participants with demonstrated capacity and 



willingnesj to help colleagues needing instructional 
assistance, 

• provide appropriate enhancement experiences to update 
and renew the subject matter and pedagogical exper- 
tise of the leadership teachers, 

• engage them in experiences designed to prepare them 
to assume helping roles with their less well-prepared 
peers in their home or area schools, 

• identify specific teacher colleagues who agree to par- 
ticipate in targeted self-improvement activities with 
the leadership teacher, and 

assist in establishing and maintaining the commitments 
of their home school system to support their continu- 
ing leadership efforts. 

Many teachers with inadequate or out-dated preparation 
are involved in teaching science and mathematics. Effective 
projects involving such less well-prepared teachers will: 

• select participants with demonstrated needs and ex- 
pressed commitments to pursue intensive study of sub- 
ject matter content and teaching methods wifh the goal 
to improve their classroom performance, 

• engage them in appropriate professional studies of 
content and pedagogy designed to exert substantial 
influence upon their understanding, attitude and class- 
room practice, 

• provide workshop experiences in which each teacher 
participates in learning activities organized to foster 
a collaborative approach with colleagues (possibly 
leadership teachers) , and 

• assist in establishing and maintaining school commit- 
ments to support the teachers in continued profes- 
sional growth through implementations of project ideas 
in their own classrooms. 

Participant selection criteria and processes should be 
clearly specified in the proposal. Project goals and activities 
should reflect the needs and qualifications of the teachers 
to be served. Specific assurances should be given that 
participation of women, minorities, and disabled persons 
will be encouraged. 

Target Dates for Proposal Submission 

Proposals for this program are evaluated b> a combination 
of mail and panel peer review followed by review analysis. 
The following target dates for receipt of proposals should 
be observed; proposals .eceived at NSF after a target date 
will be held for the panel review conducted after the next 
target date: 

• February I for projects with possible award periods to 
begin no earlier than August I of the calendar year. 
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This target date includes workshops that begin during 
the academic year. 

• August I for projects with possible award periods to 
begin no earlier than February I of the following cal- 
endar year. This target date includes workshops to 
begin during the following summer. 

SCIENCE AND MATHEMATICS 
EDUCATION NETWORKS 

Objectives of the Program 

This program promotes the creation, evaluation, and 
exploitation of local, regional, or national networks designed 
to share information or disseminate resource materials relating 
to the teaching and learning of mathematics and science. 
Its goals are as follows: 

• Stimulate the development, assessment and documen- 
tation of model aporoaches ihat demonstrate effective 
strategies for disseminating information and resource 
materials. Both the networks created and the materials 
disseminated should have significant impact on ele- 
mentary and secondary science and mathematics 
education. 

• Promote meaningful sharing of ideas, resources, and 
human talent through ongoing collaborations that 
may include, among others, teachers, parents, and 
other concerned persons from schools, local and state 
education agencies, colleges and universities, busi- 
ness and industry, and cultural and professional 
organizations. 

• Build bridges between educational product developers 
and users, including teachers and local and state agen- 
cies responsible for selecting instructional materials. 
Such networks should help authors, publishers, and 
other producers of such materials to be more effective 
in meeting pedagogical needs. 

• Encourage the development of resource-sharing activi- 
ties of networks, possibly augmented by effective and 
appropriate use of video, computers, and telecom- 
munications, that will serve the needs of local school 
districts and will continue after NSF support has 
terminated. 

Scope of the Program 

The Networks Program is predicated on the belief that 
more effective sharing of human, informational, and material 
resources can make substantial improvements in elementary 
and secondary science and mathematics education. Projects 
should involve continuing cooperative activities that can 
produce the desired improvements. 

The Networks Program is especially interested in new 
ideas that may be replicable, may trigger the development 
of beneficial projects elsewhere and ma> provide new 

ERIC 



information about effective strategies for sharing and use 
of resources. Many different modes of collaboration are 
possible, and examples suggested here should not limit the 
creativity of proposers. Projects may provide for the following: 

• Dissemination of useful information through existing 
networks. 

• Establishment of working relationships among ad- 
ministrators, teachers, parents, and community leaders 
to solve particular educational problems. 

• Workshops for building partnership teams to work 
collaboratively on specific educational problems. 

• Working conferences leading to new activities and 
lasting partnerships. 

• Design and assessment of new strategies for effective 
and efficient dissemination of information or resources. 

• Utilization of telecommunications oi computer net- 
works for worthwhile projects. 

In general, conferences will be supported only if strong 
follow-up is included, such as when the conference is part 
of establishing ongoing collaborative efforts. To be supported, 
conferences should be designed to have clearly defined, 
beneficial effects on the teaching of science and mathematics. 
The publication of conference proceedings is not usually a 
sufficient follow-up activity to warrant NSF support. 

Characteristics of Networks Projects 

Projects submitted to this Program should consider the 
following elements: 

• The approach to be taken in the proposed activities 
should be presented clearly and concisely. The ration- 
ale for the model should be made explicit in terms of 
the results of int needs assessment, the goals to be 
sought, and the proposed activities. 

• As the activities are conducted, the impact and effect 
of the approach should be carefully studied. Proposals 
should include specific plans for assessing the conse- 
quences of the activities, including attention to the cost- 
effectiveness of the approach. Consideration should be 
given to how formative results could help improve the 
project as it is in progress. Elaborate schemes for 
evaluation are unnecessary. Oftentimes, a direct, prac- 
tical plan that can provide valid, sensitive indicators of 
results may be most effective. 

• Completed projects should seek to return to NSF and 
the science community clear documentation of the 
conduct of the activities and their consequences. Plans 
for this detailed documentation should be presented 
in the proposal. 

Proieci Planning. Thorough planning of all aspects of the 
proposed activit> should be completed and documented. 
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• Existing network organizations, consortia and institutions 
(local and state education agencies, colleges and uni- 
versities, business and '-^dustry, professional societies 
and cultural agencies) are likely proposers. 

• An assessment of needs and problems should be 
completed before submitting the proposal. The results 
of the assessment should lead to defining the particular 
problems to be addressed and to desig .ing approaches 
to addressing the needs and problems. 

• Effective project planning will actively involve members 
of the target groups to assure that the most significant 
needs are identified and that the approaches to be taken 
in the activities reflect the interests and capabilities of 
the target group. 

• The content of project activities should be selected 
from the vast array of curriculum materials, teaching 
practices, research findings, and instructional technol- 
ogies currently available for teaching mathematics and 
science. Proposers must ensure that the ideas and items 
to be disseminated are of high quality, meet well-defined 
needs, and will substantially improve education in the 
target areas. 

• The scope, nature and structure of the follow-up com- 
ponents of Networks projects are of central importance. 
This structure should be designed to promote and es- 
tablish continuing relationships and subsequent activ i- 
tus that promise to have a substantial impact on science 
and mathematics education. 

• Well-qualified staff are important to the success of a 
project. The proposal should describe the qualifica- 
tions of the Principal Investigatorfs) and staff, espe- 
cially emphasizing those aspects that are relevant to 
carrying out the proposed activity. 

• Cost-sharing and continuation of the project after 
NSF funding should be considered in the proposal. A 
proposal is strengthened by evidence of real cost-sharing 
and scheduled phasing-out of NSF support. A realistic 
plan should be developed for continuation of the proj- 
ect after NSF funding. This plan should be substantiated 
by letters of commitment from relevant support sources. 

Partutpants. A wide \ariet> of individuals is eligible for 
participation in Networks projects. 

• Proposers must keep in mind that the focus will be upon 
those activities v/hich directly influence teaching and 
therefore learning practices. Thus, it is desirable that 
elementary and secondary science and mathematics 
teachers be included as project participants. The criteria 
for selection of all participants must reflect project 
goals and strategies. 

• Expectations of what participants and their institutions 
might contribute to, and gain from, the activities 
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should be clcarl> stated. These should serve as the 
basis for specif) ing the criter.a for selection of par- 
ticipants. 

• Firm commitments from key individuals and/or groups 
involved m ihe project help assure that its effects will 
eventuall) reach the student learner. Such commit- 
ments ma> involve financial support, resources or 
services. The stronger the cost-sharing commitments, 
the less likely that important components of the proj- 
ect ".ill be left to chance. 

• "^he Netv^orks Program is particularly interested in 
projects designed to increase the numbers of women, 
minorities, and physically disabled persons who are 
encouraged to study, and to consider careers in, science, 
mathematics, and technology. 



Proposal Submission 

The staff of the Science and Mathematics Education 
Networks Program strongly recommends that proposers submit 
a preliminary inquiry before submittinf^ a formal proposal. 
The preliminary inquiry process is not elaborate, and it 
provides an opportunity for proposers to explore ideas with 
Foundation staff without commitment on the part of either 
^.nd without the large investment of time and effort required 
b> a formal proposal. The inquiries should be no longer 
than five single-spaced pages and should address the following 
topics: 

• What are the needs and how were they assessed? 

• What, in broad outline, is the projeci and how will it 
meet the assessed needs? 

• What are the expected outcomes? 

• Who will carry out the work and what groups will be 
part of the network? 

• What evaluation will be done to determine if the 
outcomes have been achieved? 

• What are the approximate costs for the project and 
what cost-sharing is planned? 

Preliminary inquiries and staff opinions have no bearing 
on the peer review process for a formal proposal. No 
information concerning the preliminary inquiry is available 
to peer reviewers. 

There are no specific target dates for the Science and 
Mathematics Education Networks Program. Preliminary 
inquiries or formal proposals may be submitted at any 
time. Every effort will be made to respond to preliminary 
proposals within four weeks of their receipt. Formal proposals 
will be acted upon within six months of tlieir receipt. Three 
copies o"* any preliminary inquiry should be sent directly 
to: 




Science and Mathematics Education Networks Program 
Division of Teacher Preparation and Enhancement 
Directorate for Science and Engineering Hducation 
National Science Foundation 
Washington, DC 20550 

(PLEASE NOTE: Only preliminary inquiries are to be 
sent directly to the Division, As described in Section IV, 
formal proposals must be addressed to the Data Support 
Services Section of the Foundation.] 



PRESIDENTIAL AWARDS FOR EXCELLENCE IN 
SCIENCE AND MATHEMATICS TEACHING 

This is an initiative of the Office of the President of the 
United States to pi ovide national recognition for distinguished 
middle and secondary school teachers of science and 
mathematics. Teachers eligible for this award are those 



whose primary responsibility is classroom teaching of science 
or mathematics in a public or private middle/junior or 
senior high school in each of the fifty states, District of 
Columbia, Puerto Rico, Department of Defense Dependents 
Schools, or the group of U.S. Territories (Guam, American 
Samoa, The Commonwealth of Northern Marianas, and 
the Virgin Islands). A minimum of five years teaching 
experience in science or mathematics is required. 

Awardees receive national recognition and their schools 
each receive a two-year $5000 NSF grant to be used, under 
the direction of the awardee, for improving the science or 
mathematics instructional programs in their school districts. 
The involvement of these nationally recognized teachers in 
leadership activities to promote and improve science and 
mathematics education is encouraged. (This description is 
provided for informational purposes only. No application 
or proposal is sought for Presidential Awards via this 
announcement.] 



IV. PREPARATION AND SUBMISSION OF PROPOSALS 



This announcement provides basic information needed 
^ to plan, develop, and submit a formal proposal. More detailed 
information is available in the publication Grants for Research 
and Education in Science and Engineering [GRESE), NSF 
83-57, revised 1/87.) This publication is available from the 
Forms and Publications Unit, Room 232, National Science 
Foundation, 1800 G Street, N.W., Washington, D.C. 20550. 

Appropriate administrative ofricials of the applicant's 
institution must be familiar with the policies and procedures 
contained in the NSF Grant Policy Manual, Revised, NSF 
77-47. If the submitting organization has never been a recipient 
of an NSF award, the cognizant program officer will request 
that one free copy of the Manual be sent to the institution. 
(Additional copies of the Manual may be purchased from 
the Superintendent of Documents, Government Printing 
Office, Washington, D.C. 20402.) If a proposal is recom- 
mended for an award, the NSF Division of Grants and 
Contracts will request cvitain organizational, manage- 
ment, and financial information. These requirements are 
contained in Chapter III of the Manual. 

Who May Submit 

Organizations with a scientific or educational mission 
are eligible to submit proposals. Among these are: colleges 
and universities; state, regional, and local education agencies, 
including school systems; professional societies; science 
museums and zoological parks; research laboratories; private 
foundations; private industry; and other public and private 
organizations, whether for profit or non-profit. Proposers 
are encouraged to involve interdisciplinary representation 
and possibly a consortium of organizations. 
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When to Submit 





Prelum narv 




Earliest 


Program 


Proposals 


Tarfiei Dale 


A ward Date 


Teacher Preparation 


Accepled at 


October 15 


April 15 




any time 


April 15 


October 15 


Teacher Enhancement 


Accepted at 


February 1 


A, gust 1 




any time 


August 1 


February 1 


Science & Mathematics 


Strongly 


None stated. 


Six months 


Education Networks 


recommended 


submit at 


after 




at any time 


any time 


receipt 



Proposals must be received at NSF by 5:00 p.m. on the 
target date (or, if the date falls on a weekend, on the preceding 
Friday). Although proposals are accepted at any time, all 
proposals received after a particular target date will be held 
for the panel review conducted after the next designated 
target date. 

What to Submit 

Proposals should be prepared in accordance with these 
guidelines. Fifteen (15) copies of the proposal and three (3) 
additional copies of the Cover Page, Project Summary, and 
Data Sheet are required. Use the following ordering of sections 
to assemble the proposal: 

Cover Page 

Use photocopies of the Cover Page form. Appendix 2. In 
the upper left block identify from the listing below the 
speciTic program to which the proposal is submitted: 



Teacher Preparation 
Teacher Enhancement 

Science and Malhenialicb Edutatiuti Netwuiks 

For proposals that may involve more than one program, 
prior discussion with NSF staff should be held to determine 
the appropriate program to which the proposal should be 
submitted. If, after receipt of the proposal, staff examination 
suggests that it would be more appropriately considered in 
a program other than the one to which it has been submitted, 
the principal investigator will be contacted to determine 
whether the change is acceptable. 

Originals of all required signatures [principal investigator, 
co-principal investigator, and organizational representatives] 
with dates must appear in the appropriate locations on the 
Cover Page of one signature topv of the proposal. 

Table of Contents 

The Table of Contents should list the page location of all 
sections identified below and all appropriate subsections, 
including the contents of the Appendices. 

Project Sunf)nf)ary 

Use the form in Appendix 3 to provide a required 200- word 
summary, as well as the rest of the information requested 
on that form. The summary should be understandable by 
an intelligent, non-specialist reader and should be free of 
jargon and technical terminology that would obscure its 
meaning. Indicate what is going to be done, why, by whom, 
when, how many will be affected, and the desired outcomes. 

Data Sheet 

The Data Sheet from Appendix 4 must be completed 
carefully to identify key information about the proposed 
project. Instructions are on the reverse side of the Data 
Sheet. 

Budget 

A budget for each year of support requested, as well as a 
cumulative budget for the full term of the project, must be 
presented. Use photocopies of the Summary Proposal Budget 
sheet from Appendix 5 (NSF Form 1030); please note the 
instructions presented on the back page of the form. Clearly 
label each copy of Form 1030 at the top (e.g.. Cumulative, 
Year I, etc.). All budgets must be cost effective with specific 
requests clearly documented and justified. Attach budget 
explanation sheets to the Form 1030 for each year; these 
need not be repeated for the cumulative budget. Label the 
items in the explanations to match the items found on the 
Form 1030. Information related to particular items follows. 

Items A & B. Personnel. Requests for support of project 
staff should be reasonable with respect to the activities 
proposed. Estimates of time in person-months should be 
justified in terms of the tasks to be performed. At most. 



two summer months per person may be requested. Time 
for project administration and planning, per se, sho* id be 
minimal. 1 towcscr, in inscrvice projects sufficient time snould 
be planned for completing det'iiled followup and support 
activities with teachers in schools and for the careful 
documentation and assessment aspects of the project. 

Item D Permanent Equipment. In general, monies to 
purchase equipment should not be requested. Institutions 
conducting instructional programs are expected to be able 
to provide the necessary laboratory, computing, etc. devices 
for use by staff and participants. In the case of equipment 
to be used by participants in their home schools it is expected 
that state and local funds will be available to support and 
maintain needed items. If proposers are unsure of the 
appropriateness of equipment requests, they are encouraged to 
contact NSF program staff. 

Item E. Travel. When necessary to promote project goals, 
support of staff travel to provide services to participants 
and for the conduct of other project activities is provided 
Travel can be approved to a national meeting for purposes 
of the Pl/PD (or a representative of the project) disseminating 
information about the project if justified, subject to these 
considerations: it is a meeting for which institutional support is 
not normally available and at which an appropriate significant 
audience not no/mally contacted will be reached. More 
cost-effective means of disseminating project information 
should be carefully considered in view of the high costs and 
nominal impacts which can occur through travel to national 
meetings. 

Item F. Participant Support Costs. Funds to defray 
participant costs may be requested from NSF or included 
as a cost-sharing contribution. However, no NSF funds 
may be requested for participants in Teacher Preparation 
projects or for elementary and secondary school students. 
In the case of Teacher Enhancement or Networks projects, 
support may be requested for inservice participants. 

Item 1. A direct stipend to participants is encouraged. 
Up to S40 per day ($200 per week) for full-time project 
activity is allowable from NSF funds. The amount of 
the total stipend may exceed these amounts if supple- 
mented by monies from other sources. [NOTE: Funds 
for participant stipends may be available through Title 
11 of the Education for Economic Security Act. For 
more in.ormation, proposers are encouraged to contact 
the appropriate State Coordinator for Elementary and 
Secondary Education for Title II: Education for Eco- 
nomic Security.] 

Item 2. Costs for participant travel should be limited to 
one round trip from home to and from the project site, 
except for commuting participants who may be reim- 
bursed tor actual travel at approved rates. 

Item 3. Costs for participant room and board may 
be requested. Teachers should be provided with sub- 
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sistcnce support comparable to other professionals 
working in the project. 

Item 4. Among the other eligible costs, tuition fees 
may be requested if no NSF funds are used to support 
the instruction. If NSF funds are requested for supporting 
instructional staff salaries, then NSF monies ^ay not 
be requested for tuition costs and a tuition waiver may 
not be counted as an institutional cost-sharing contri- 
bu'.ion to the project. 

Item G. Other Direct Costs, Reasonable expenses associated 
with these items for the conduct of the project should be 
included as requests from NSF or as cost-sharing contribu- 
tions. The Foundation has policies guidinp support of 
consultant services; contact NSr staff for current mformation. 

The financial aspects of ccst-sharing and joint or coop- 
erative funding by members of a partnership formed for 
the purposes of the proposal should be shown in a detailed 
budget for each party. These budgets should reflect the 
arrangements and agreements among the parties, and should 
show exactly what cost-sharing is proposed for each budget 
item. Cost-sharing must be in categories that an: eligible 
for Foundation funding in these programs; for example, 
instructional salaries and supplies are eligible, ^vhereas capital 
expenditures for office equipment are not. 

Any fee proposed to be paid to a collaborating or **partncr" 
for-profit entity should be indicated. (Fees will be negotiated 
by the Division of Grants and Contracts in consultation 
with the Program.) Any copyright, patent and royalty 
agreements (proposed or in eifect) must be described in 
detail, so that the rights and responsibilities of each party 
are made clear. If any part of the project is to be subcon- 
tracted, a budget and work plan prepared and duly signed 
by the subcontractor must be submitted as part of the overall 
proposal and addressed in its narrative. 

Item I. Indirect Costs, Institutions which have not previously 
received a Fer^eral grant will need to complete certain 
negotiations, including determination of an indirect cost 
rate. Proposers are encouraged to contact the Division 
of Grants and Contracts (20:/:57-9626) for additional 
information. 

Current and Pending Support 

See Appendix 6 for the appropriate form. All support for 
research and education projects that occupy the time of the 
Principal Investigator(s) must be included. Footnotes may 
be necessary to explain your activities and their support. 
This form is applicable to all supported projects, including 
those pending approval. Failure to include this form can 
slow up an award action. 

Results from Prior NSF Support 

To enable NSF staff and leviewers to evaluate performance 
on prior NSF awards, applicants are required to describe 
results from prior NSF support in a separate section of the 
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proposal. Failure to include this section will delay review 
of the proposal until it is received. 

If the Principal Investigator (s) has received an NSF award 
in the past five years, information on the prior award is 
required: 

1 . The NSF award number, amount and period of support. 

2. The tit'e of the project. 

3. A summary of the results of the completed work. 
(This summary should not exceed in length the equiva- 
lent of four single-spaced pages.) 

4. List of publications resulting from and acknowledg- 
ing the NSF award. 

5. If the proposal is a renewal of a grant, then describe 
the relation of the completed work to the proposed 
work. 

If the applicant has received multiple prior awards 
(amendments to an award are not considered separate 
awards), the applicant should provide the information 
requested for the one prior award that is most closely related to 
the proposal. Peer reviewers will be asked to comment on 
the quality of the prior work described in this section of the 
proposal. 

Project Description 

The main body of the proposal should be a detailed, but 
concise, statement of the project to be carried out. The 
project description should not exceed 15 single-spaced pa^es 
[the equivalent of 30 double-spaced pages is acceptable]. 
The description can be amplified by material in appeniices 
[which also may not exceed the equivalent of 15 single- 
spaced pages), but the main body of the proposal should 
present a complete description of the project. Use the 
suggested proposal evaluation criteria of Section IV to 
determine details that need to be provided to facilitate review. 

The project description should discuss the particular needs 
to be met by the project, and how these were determined. 
Provide a rationale for the approach to be taken, emphasiJiing 
key factors and include a detailed description of the project 
activities. A schedule of activities, workshop plans, course 
outlines, meeting agenda, followup activities, etc. should 
be discussed in sufficient detail to communicate the scientific 
and educational merit of the content and processes involved. 
Inclusion of a timetable of project activities and personnel 
time commitments is strongiy encouraged. 

Describe the administrative mechanisms that will be used to 
organize and manage the project. Any partnership, consultant, 
or subcontract arrangements should be described and the 
rights and responsibilities of each party set forth clearly. 
Cost-sharing, cooperative funding, and other financial 
airangements should be described. Potential income pro- 
ducing aspects of the project should be indicated. 

It is expected that all projects will conduct thorough, 
appropriate assessment and documentation activities in order 
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to return to the Foundation information that will be useful 
in understanding the project and its effects and consequences. 
Plans for assessing the outcomes should be presented in the 
proposal. Among the elements to be assessed, the following 
should be considered: 

• Effects of project activities on the target audience (e.g., 
increased content knowledge, changes in pedagogical 
views and beliefs, increased enthusiasm for teaching, 
improved teaching practices, willingness to collaborate 
for improvement, or readiness and abilit> to provide 
leadership]; 

• Effects of outreach activities upon teacher participants, 
upon their peers, and upon students who are taught by 
teacher participants or by their outreach peers: and 

• Effects of project activities upon participating institutions 
(e.g., strengthened course offerings or degree require- 
ments, increased allocations of resources, greater pro- 
vision of time and support for teacher development, or 
improved working relationships among internal and 
external partners). 

The proposal should present plans for documenting the 
conduct of the project activities. A number of methods for 
documentation and examples of appropriate evidence are 
incluQ.d in the subsection on Grant Administration and 
Final Project Report which follows. Informative documen- 
tation is especially important for projects m which model 
approaches are studied. 

Proposers should note that projects for development of 
materials are subject to the following specific requirements: 

• broadcasts, exhibits, and other materials must include 
a cLar indication of the source(s) of support (both 
NSF and any other contributions) and should include 
the NSF logo; 

• a copy of all materials developed (videotapes of pro- 
grams, a teacher's guide, etc.) must be provided to 
the NSF; 

• the U. S. Government must be provided a royalty-free 
license in perpetuity to use the materials for Govern- 
ment purposes; 

• off-the-air recording rights by educational agencies or 
institutions shall be guaranteed for a minimum of three 
years following the first broadcast; and 

• all television programs must have closed captions en- 
coded on the master broadcast tape and all programs 
must be broadcast with closed captions. 

Bibliography of Pertinent Literature 

A succinct listing should be provided to indicate that 
proposers are familiar with the work of others that has 
bearing on the project's design, methods, aims, and content. 
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Appendices 

Only Items essential to understanding the proposed project 
should be submitted. These should be clearly labeled, 
pa;zinated, and identified in the Table of Contents for easy 
reference. The total number of pa^es for such items should 
not e.XiCcJ the equiwlent of 15 pa^es In addition, a vita [at 
nu ^! 2 pcif^es eoih] identif>ing relevant activities and publi 
cations from the last five >ears should be submitted for 
each principal investigator and for other senior personnel 
who will perform major roles in the conduct of the project. 
It is essential that length limitations on proposals be observed 
Reviewers and staff will not be responsible for reading 
materials that exceed these limits. In the event that the 
review of a proposal would be strengthened through the 
examination of non-print materials, such as computer 
software or videotaped exemplars, such items may be 
submitted. Proposers ma> wish to consult with program 
staff about such items prior to submitting the proposal, 
however. 

Information about Principal Investigators/ 
Project Directors 

See Appendix 7. ONE COPY ONLY of this sheet is to 
be clipped to the signature cop> of the Cover Page, DO 
NOT attach this information sheet to an> other copy of the 
proposal. 

How and Where to Submit 

Intergovernmental Review 

Many states have elected to review proposals submitted 
to Federal agencies by prospective grantees from that state. 
Pursuant to Executive Order 12372 [^intergovernmental 
Review of Federal Programs"] and the implementing NSF 
regulations [Federal Register, Volume 48, No. 123, June 
24, 1983, pp. 29358-293661, the NSF has established a 
procedure for ensuring the review of proposals by states 
when applicable. Programs described in this announcement 
are eligible for review by electing states under E.O. 12372. 

Proposers from states electing to review proposals must 
submit their proposals to the state's single point of contact 
(SPOCI for review prior to, or simultaneously with, sub- 
mission to the NSF. [See Appendix 8 for a list of SPOC 
addresses for states electing to review.) No grant award will 
be made by the NSF unless the state has had an opportunity to 
review the proposal for a period not to exceed 60 days. 

Questions relating to NSF*s implementation of E.O. 12372 
should be directed to the NSF Intergovernmental Review 
Officer at (202) 357-9496. 

Proposal Submission 

Proposal copies must be clear, readable print and should 
be stapled or firmly clipped in the upper left corner. Do not 
assemble under special cover or use other bindings 
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Fifteen (15) complete copies of the formal proposal and 
three (3) additional copies of the Cover Sheet, Project 
Summary, and Data Sheet should be prepared and sent to: 

Data Support Services Section (SEE/DTPE) 
Room 223 

National Science Foundation 
1800 G Street, N.W. 
Washington, D.C. 20550 

Grant Administration and Final Project Report 

NSF grants are administered in accord with the terms 
and conditions of NSF Form Letter 200, Grant General 
Conditions, copies of which may be requested from the 
NSF Forms and Publications Unit. 

Because of the nature of some precollege projects, proposers 
may wish to familiarize themselves with NSF policy m two 
particular areas: 

• Where educational materials are products of the project, 
the GRESE should be consulted with respect to inven- 
tions, software, copyrights, and income; 

• Where elementary and secondary school students are 
to be involved in research or in the development of 
materials, awards are subject to the provisions of 42 
U.S.C. 1869 (a) and (b) ["Myers Amendment" a:id 
"Dornan Amendment''). The provisions of law require 
appropriate grantee coordination with parents, guard- 
ians, and school district officials. 

The awardee is wholly responsible for the conduct of 
projects, including research, the development of materials, 
and the preparation of project results for publication. The 
Foundation does not assume responsibility for such findings 
or their interpretation, but expects an acknowledgement of 
support in all published materials resulting from funded 
projects. 

At the conclusion of the prqjea, the principal investigator is 
required to submit a Final Project Report to the Foundation. 
Such reports are of great importance because they are vehicles 
for informing the Foundation and the scientific and educa- 
tional communities about project activities. Because of the 
strong emphasis that the Foundation places upon designing, 
testing, and evaluating models for teacher preparation and 
enhancement and for educational networks, the collection, 
analysis, interpretation, and presentation of project documents 
should be a major element of activity. The following three 
subsections indicate the sorts of information and evidence 
expected in the Final Project Report, and should aid a 
proposer in planning a project. 

(/) Summary Sheets 

A brief project summary on NSF Form 98A (Appendix 
9). 

A completed Data Sheet (Appendix 4), reflecting the 
actual conduct of the project. 
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(//) Narrathe of the Report 

The narrative portion of the Final Report should not 
exceed 15 single-spaced pages [or 30 double-spaced pages]. 
It should restate the objectives identified in the original 
proposal and address each one, indicating the extent to 
which it was realized by the project. In short, the report 
should answer the following questions: What was accom- 
plished? How was it done? How successful was it? In all 
cases, supporting documentation is expected. In some cases, 
the evidence may be statistical and quant'tative, in other 
instances anecdotal information may be more elevant and 
reliable. The items listed below are examples uf information 
that might appropriately be included in the Final Report: 

• Most successful and least successful aspects of the project. 

• Unanticipated outcomes, benefits, and difficulties. 

• Features of the project most likely to have wide impact 
or be transferable. 

• Summary of journals, diaries, or narrative evaluation 
statements by participants and staff. 

• Summary of notes from observations of project activities 
(e.g., workshops, presentations and demonstrations, 
laboratory sessions, conferences, implementation 
lessons, outreach workshops, consultations, or inter- 
views). 

• Evidence of changes in behavior or attitude of par- 
ticipants, especially with respect to their teaching. 

• Evidence of impact of the ogram on students of the 
participants. 

• Evidence of support and Cv..iaboration with appropriate 
constituencies, agencies, and organizations. 

• Summary of dissemination and outreach activities 
already undertaken. 

• Summary of plans for dissemination, outreach, aid 
continuation of project, including projected follow up 
contact with participants and affected populations. 

[Hi] Appendices 

Much of the documentation supporting the Final Report 
will be most conveniently presented in the form of appendices. 
Some examples follow. 

• Materials generated by the project staff for participants 
and the conduct of the projea (e.g., schedules of events, 
course outlines, examinations with grade distributions, 
laboratory exercises and experiments, demonstrations, 
software, and other instructional materials). 

• Materials generated by the participants for their 
colleagues and their students (e.g., laboratory reports, 
demonstrations, software, and other instructional 
materials). 
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• Other project-related products, publications, or presen- 
tations. 

• Videotapes of selected project activities, including, 
where appropriate, classroom use and dissemination 
of materials. 

• Evaluation instruments, pre- and post-tests, attitude 
surveys, program evaluation questionnaires, etc. 

• List of participants with school affiliations and subject 
and grade levels taught. 



Inquiries 

Questions about the Division's programs that are not 
addressed in this publication may be directed to the NSF 
staff by writing to: 

Division of Teacher Preparation and Enhancer.ent 
Directorate for Science and Engineering Education 
National Science Foundation 
Washington, D.C. 20550 

For telephone inquiries [area code: 202) 

Division of Teacher Preparation and Enhancement 
(357-7073) 



Teacher Preparation (357-7069) 

Teacher Enhancement (357-7539) 

Science and Mathematics Education Networks 

(357-7078) 

Presidential Awards for Excellence in 
Science and Mathematics Teaching (357-7074) 

Related Programs 

Information on other NSF programs in science, mathe- 
matics, and engineering education may be obtained by 
contacting: 

Division of Materials Development, Research and 
Informal Science Education (357-7452) 
Research in Teaching and Learning (357-7425) 
Applications of Advanced Technologies (357-7064) 
Informal Science Education (357-7076) 
Instructional Materials Development (357-7066) 
Office of College Science Instrumentation (357-9644) 
Office of Studies and Program Assessment (357-7425) 
Division of Research Career Development (357-7536) 
Graduate Fellowships (357-7856) 
Minority Graduate Fellowships (357-7536) 
NATO Postdoctoral Fellowships in Science (357-9466) 
Advanced InstituteTravel Awards (357-9466) 
Presidential Young Investigator Awards (357-9466) 



V. PROPOSAL EVALUATION 



The National Science Foundation instructs its peer 
reviewers to evaluate proposals on the basis of the four 
general criteria below. Also indicated are factors to be 
considered for the evaluation of science and engineering 
education proposals. These are intended to amplify the 
general criteria, where appropriate. 

I. Intrinsic Merit. This criterion is used to assess the 
likelihood that the project will lead to fundamental advances 
or have substantial impact oh precollege mathematics, science, 
and technology education. With respect to this criterion, 
consider such factors as: 

• Need: Has the proposer identified an important need, 
problem, or issue related to the improvement of ele- 
mentary or secondary school science or mathematics? 
Has the proposer demonstrated knowledge of the area 
of concern that is pertinent, current, and complete? 
Have teachers and other project collaborators been 
involved in assessment of the needs on which the 
rationale is based? Are the special needs of women, 
minorities, and the physically-disabled recognized and 
addressed? Is the proposer knowledgeable about other 
efforts in similar fields or the same geographical re- 



gion? Is there justification for any proposed use of 
educational resources from outside the region? Is NSF 
support necessary and clearly justified? 

• Rationale: Are the project goals and objectives clear 
and relevant to the mission of the Foundation and of 
the Division of Teacher Preparation and Enhance- 
ment? Is a coherent rationale presented to support the 
proposed response to the identified need? Are the as- 
sumptions and expectations underlying the model 
cogently stated? Are factors clearly identified which 
are instrumental for achieving project goals? 

• Scientific and Educational Ment. Is the scientific, 
mathematical, and technological content in the project 
activities or materials appropriate for the audience? 
Are significant developments in educational technol- 
ogy, teaching methods, curriculum materials, and re- 
search in teaching and learning incorporated into the 
project activities? Is the project innovative for the region 
served and likely to have widespread applicability? 

2. Performance Competence. This criterion relates to the 
capability of the proposers, the soundness of the proposed 
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approach, and the adequacy of the resources avaihible to 
carry out the project. Consider such factors as: 

• Plan. Does the proposal articulate a well-formulated, 
realistic plan for approaching the identified problem 
or needs? Is the plan designed to accomplish the objec- 
tives? Have all the relevant persons (especially mem- 
bers of the target audience, such as science and mathe- 
matics teachers), organizations, and institutions been 
involved in the planning? Does the plan incorporate 
the expertise of master teachers (e.g.. Presidential 
Awardees), researchers and educators in science and 
mathematics education, school administrators, and 
community leaders? Are necessary material resources 
identified? Is the plan integrated with other local 
and professional efforts to improve the quality of 
mathematics or science education? Is there a workable 
plan for continuation of the activity beyond NSF 
support? 

• Actixities. Are the expectations and details of the project 
activities clearly stated? Are the experiences resulting 
from the project activities likely to lead to the pro- 
posed improvements? Is the duration of project activi- 
ties sufficient to achieve the expected results? For 
inservicc teachers, are summer and/or academic year 
activities included as appropriate? Do project activi- 
ties constitute a model program for achieving the de- 
sired improvements? Are the tasks to be performed by 
various project staff made clear? Where appropriate, 
are activities included for promoting effective educa- 
tional practices with females, minorities, and the phys- 
ically disabled? 

• Documenting and Assessing. How will the project be 
assessed and documented? Are tiie plans for assess- 
ment related to the goals of the project? Will the re- 
sults of formative assessments be used to alter and 
improve the conduct of the project? Is the project like- 
ly to generate new information or deeper understandings 
about effective ways to prepare teachers or to help 
teachers improve their classroom practices? What in- 
dicators of project effect are to be used, and how are 
these to be assessed? What types of documentation will 
be sought, and how will these be analyzed and inter- 
preted to report to all interested persons what was 
planned, what actually occurred, and how effective 
it was? 

• Participants: For inservice projects, are the criteria and 
procedures for participant recruitment and selection 
clear, fair and appropriate to the project? What spe- 
cific plans or efforts have been made to include women, 
minorities, and the physically disabled in all aspects 
of the project and to address their special needs and 
concerns? 

• Personnel: Does the Principal Investigator(s) have the 
knowledge and experience required to conduct this 
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project? Is the proposed project staff well qualified 
in the areas of science, mathematics, or technology 
on which the project will focus? Are scientists, mathe- 
maticians or engineers included as appropriate? Are 
practicing leadership teachers, private sector or com- 
munity experts, specialists in j)Cience and mathematics 
education, and school administrators included as ap- 
propriiUe? Does the project staff have the expertise 
to plan, conduct, assess and document the project 
activities? 

• Budget: Are the project costs appropriate for the 
probable project outcomes? Are the requests for sup- 
port of staff person-months reasonable and justified 
in terms of time-on-task requirements? Are participants, 
where allowable, provided with adequate stipends (up 
to S40 per day, $200 per week), subsistence, and 
travei monies? Does the budget explanation (coded to 
the Budget Summary form) present detailed justifica- 
tions, including itemized cost-sharing for each project 
partner? Is a realistic funding plan proposed that will 
make the project self-sustaining when NSF funding 
terminates? Does the plan provide for a graduated 
phase-out of NSF funding? What evidence is there that 
the local and r^ional funding levels are attainable in 
the time allotted? 

3. Utility or Relevance of the Project. This criterion is 
used to assess the likelihood that the project can contribute 
to meeting specific needs in precollege mathematics, science, 
and technology education. Consider such factors as: 

• Impact: Does the project have potential for significantly 
strengthf^ning the Nation's science and mathematics 
education? Will the project increase the teaching ef- 
fectiveness of the participants? Does the project em- 
ploy an innovative approach that will serve as a model 
for others with similar concerns? For inservice proj- 
ects: Are follow-up activities clearly described? Are 
plans included for supporting, encouraging, and advis- 
ing teacher participants as they begin to use their new 
knowledge? Is there evidence that cooperating school 
systems recognize that extra effort and time will be 
required to carry out academic-year project activities, 
and have therefore adjusted teachers' workload assign- 
ments accordingly? Have specific arrangements been 
made to provide appropriate opportunities for proj- 
ect participants to continue to work together? If ap- 
propriate, will outreach to nearby schools or school 
systems be undertaken? 

• Products: Will the project result in quality products 
such as instructional materials, workshop plans and 
resources, program descriptions, couise syllabi, teach- 
ing demonstrations, computing software, and items 
for documenting project events and reporting assess- 
ment results? Have effective plans been formulated for 
disseminating the results and products from this project? 
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4. Effect on the Infrastructure ofSiience and Engineering. 
This criterion relates to the potential of the proposed project to 
contribute to better understanding or improvement of the 
quality, distribution, or effectiveness of the Nation*s scientific 
and engineering education, research, and human resources 
base. Consider such factors as: 

• Partnerships. What collaborative arrangements for direct 
involvement in this project have been formed among 
local and state educational agencies, colleges and uni- 
versities, the private sector, cultural institutions, pro- 
fessional societies, and others? Do the collaborations 
involve substantive interaction and support for the 
goals, design, and conduct of the project? Will the 
project encourage and facilitate improveu, lasting 
working relationships among teachers and administra- 
tors of cooperating school systems, the scientists and 
educators of cooperating colleges, universities, cultural 
institutions, and industry, and other concerned citizens 
of the community? 

• Comributions. Does the budget include appropriate 
cost-sharing contributions from the project partners? 
For multi-year projects does the profile of cost-sharing 
commitments include progressively greater contribu- 



tions from the project partners as the percentage of 
funding from NSF is progressively decreased? 

• Balance: Does the project specifically address the 
needs and potential of the diverse teacher and student 
population of the region or Nation including thegifted 
and talented, women, minorities, physically disabled, 
and the disadvantaged? Does it provide for those who 
are not preparing for careers in science, mathematics, 
or engineering as well as those who are? Do these ef- 
forts include specific project activities for dealing with 
these needs? 

Proposals will be reviewed for scientific and educational 
merit by practicing scientists and mathematicians, science 
and mathematics educators, precollege teachers and ad- 
ministrators, and others having knowledge and expertise in 
the field (s) represented in the proposal. Until a decision is 
announced, no information can be provided on the probability 
of support. Every effort is made to reach a decision and 
inform the applicant promptly. Notification of an award is 
made in writing by the Division of Grants and Contracts of 
the Foundation. Organizations whose proposals are unsuc- 
cessful will be advised in writing as promptly as possible. 
Regardless of the proposal action, verbatim copies of the 
written reviews, not including the identities of the peer 
reviewers, will be sent automatically to the applicants. 
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Vi. APPENDICES 



APPENDIX 1 

Checklist for Proposal Assembly and Submission 
I ) 1. CoverPage—NSF Form 1207 (Appendix 2) 

Enter the appropriate program name. Starting date should be the anticipated date of initial project activi- 
ties. Include all required signatures (principal Investigator, co-prlnclpal Investigator, and organizational 
representative). 

[ 1 2. Table of Contents 

I 1 3. Project Summary (Appendix 3) 

I ] 4. Datasheet (Appendix4) 

[ 1 5. Proposal Budget— NSF Form 1030 (Appendix 5) 

If the project duration is longer than one year, there must be a cumulative budget for the full term, plus a 
budget for each year. Attach budget explanation sheets for each year.) 

I 1 6. Statement of Current and Pending Support (Appendix 6) 
[ ) 7. Resultsfrom Prior NSF Support (when applicable) 
[ 1 8. Project Description 

Maximum number of pages: 15 single-spaced or 30 double-spaced, normal type-size on one side of oach 
page, all copies readable) 

f ] 9. Bibliography of Pertinent Literature 

[ 1 10. ProposalAppendlces (Limit: 15 pages plus 2-page vitae) 

^ ] 1 1 . Information about Principal Investigators/Project Directors— NSF Form 1 225 (Appendix 7) 
One copy only, attached to the signature copy of the Cover Page. 

) 12. Fifteen (15) copies of the proposal. Including the original signed copy, plus three (3) additional copies or 
the Cover Sheet, Project Summary, and Data S heet. 

1 13. All proposal materials forwarded In a single package addressed to: 

Data Support Services Section (SEE/DTPE) 
National Science Foundation, Room 223 
Washington, D.C. 20550 
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COVER SHEET FOR PROPOSALS TO THE 
NATIONAL SCIENCE FOUNDATION 



FOR CONSIDERATION BY NSF ORGANIZATIONAL UNIT 
jindicttethemostspecttiC unit known, le program, division etc 


PROGRAM ANNOUNCEMENT/SOLICITATION NO /CLOSING DATE 


SUBMITTING 
INSTITUTION CODE 
{if known) 


FOR RENEWAL □ CONTINUING AWARD □ 
ACCOMPLISHMENT BASED RENEWAL □ 
REOUEST, LIST PREVIOUS AWARD NO : 


IS THIS PROPOSAL B&NG SUBMlHED TO 

ANOTHER FEDERAL AGENCY? Yes No 

IFYES.LlSTACRONYMfS) 


NAME OF SUBMITTING ORGANIZATION TO WHICH AWARD SHOULD BE MADE (INCLUDE BRANCI 70 AMPUS/OTHER COM PONENTS | 


ADDRESS OF ORGANIZATION (INCLUDE ZIP CODE) 


IS SUBMiniNG ORGANIZATION 


□ For-Profit Organization, □ Small Business. □ Minority Business, □ Woman-Owned Business 


TITLE OF PROPOSED PROJECT 







REQUESTED AMOUNT 



PROPOSED DURATION 



DESIRED STARTING DATE 



CHECK APPROPRIATE BOX(ES) IF THIS PROPOSAL INCLUDES ANY OF THE ITEMS LISTED BELOW: 



□ Animal Welfare 

□ Endangered Species 

□ Human Subjects 

□ Marine Mammal Protection 

□ Pollution Control 



□ National Environmental Policy Act □ International Cooperative Activity 

□ Research Involving Recombinant DNA □ Research Opportunity Award 
Molecules g Facilitation Award for Handicapped 

□ Histoncal Sites □ Proprietary and Privileged Information 

□ Interdisciplinary 



PI/PD DEPARTMENT 



PI/PD ORGANIZATION 



PI/PD PHONE NO. & ELECTRONIC MAIL 



PI/PD NAME/TITLE 



SOCIAL SECURITY NO/ HIGHEST DEGREE & YEAR SIGNATURE 



ADDITIONAL PI/PD (TYPED) 



ADDITIONAL PI/PD (TYPED) 



ADDITIONAL PI/PD (TYPED) 



ADDITIONAL PI/PD (TYPED) 



For NSF Use: 



TO BE COMPLETED BY THE AUTHORIZED OR(?ANIZATIONAl REPRESENTATIVE. By signing and submitting this proposal, the prospective 
granlMisprovkiingthecortificationssetforthIn (i) Gmnts for Research mniEthKathn'mSdwKe and EndnBerkn, NSF 83-57 (rw. 11/87). and 
(2LApgtndjx C. 45CFR 620, Subpart F (Rtquifemtnts for a Drug FrM Workplcc^). 

(If answering yea to otther. pteas» provide explanation.) " 



It theofganizationdeinQuenton any Federal Debt? 



Is Iho organization pretently debarred, suspended, proposed for debannent. ded&red inefigible, or voluntarily 
excluded from covered transactions by any Federal depanrnent or agency? 



YES 



NO 



AUTHORIZED ORGANIZATIONAL REP. 



SIGNATURE 



DATE 



NAMEmTLE (TYPED) 



OTHER ENDORSEMENT (optional) 



TELEPHONE NO. 



NAMEmTLE (TYPED) 



"SubmMonofaodataaciKMy mimb«rait vohinttry and not •tf«ctth« o«ganiiatK>n-| •HQibUity for an m/trd Howtvor 
(no ttw propoMJ. 8SN mMcHwI NSF Act of 1 9S0. as am«f>OM} 

£|^QForm1207 (3/89) 19 P3 



thayara an mtf^tai pan ot tha NSF mtormaDon lyatam and otiltt in pfo o aaa 



APPENDIX 3 
NATIONAL SCIENCE FOUNDATION 
PRaJECT SUMMARY 



DIRECTOR ATE/DIVISION 



FOR NSF USE ONLY 



PROGRAM OR SECTION 



PROPOSAL NO. 



NAME OF INSTITUTION (INCLUDE BRANCH/CAMPUS AND SCHOOL OR DIVISION) 



ADDRESS (INCLUDE DEPARTMENT) 



PRINCIPAL IWVESTIGATOR(S) 



TITLE OF PROJECT 



TECHNICAL ABSTRACT (LIMIT TO 22 PICA OR 18 ELITE TYPEWRITTEN LINES) 
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APPENDIX 4 

DATA SHEET, DIVISION OF TEACHER PREPARATION AND ENHANCEMENT 



Institution:. 



Starting Date:. 



Project Title:, 
PI Name: 



NSF Request: $. 



Non-NSF Cost Sharing: $_ 



Phone:, 
Duration: 



mos. 



Project Emphasis 



Percent of 
Time 



Level 



Number of 
Participants 



Content Areas 
(use codes 
from reverse) 



Teaching Methodology 
Technology Applications 
Materials Development 



_% 
_% 
_% 
_% 
-% 
-% 
_% 

_% 

_% 



Elementary 
Middle/Junior High 
High School 
Other (specify) 

TOTAL 

Geographic Areas of Participants: 



TOTAL 



100% 





Special Emphases: 


Project Activities 


Participants 


Target Students 



Minorities 
Women 

Physically-Disabled 
Gifted/Talented 
Disadvantaged 
Preservice Teachers 
In-Service Toachers 
Well-Prepared 
Under-Pre cared 



_% 
_% 
.% 
_% 
.% 
.% 
.% 
-% 
.% 



xxxxx 
xxxxx 



_% 
_% 
.% 



.% 
.% 



.% 



% 

% 

xxxxx 
xxxxx 
xxxxx 
xxxxx 



rO° NSF USE ONLY 



Proposal No 

Action: with. 



Award Type: 
Award $ 
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STD. 



Date Reed.. 



inelig. . 



.01 (new). 



Program . 



Officer. 



decl aw'd. Action Date 

05(3upp) CONT 21 (new) 



.22fincr) 



Dur: 



mo. Outyear; $ . 



FY 



21 25 



.25(supp) 
_FY 



INSTRUCTIONS FOR COMPLETING DATA SHEET 



Project Emphasis 

The term "Content Areas" refers to instruction or activities focusing primarily upon the 
content of a discipline (e.g., the phenomena, principles, or theory of chemistry). From the list of 
Content Areas below, select those categories that best represent the Intended emphases of the 
project. Estimate the percentage of time that participants will devote to each area. In addition, 
estimate the percentage of time that will be devotea to Teaching Methodology (e.g., problem- 
solving strategies). Technology Applications (e.g., the use of the micro-computer), and Materials 
Development (e.g., teacher-developed teaching modules). To be sure, these categories may 
not be mutually exclusive, but mal<e best estimates such that the percentages total 100. 

Level and Area of Participants 

Specify for each project year the number of participants teaching or otherwise involved at 
each of the indicated grade levels. Indicate the geographical area(s) from which you intend to 
select the participants. 

Special Emphases 

Estimate the time-percentage of project activities that will bP devoted to addressing the 
needs of the indicated groups (Column 1). Also estimate the anticipated percentage of persons 
that will be members of the indicated groups (Columns 2 and 3). These will probably not total 
100%. "Participants" are those persons that the project is designed to benefit directly (e.g., the 
elementary, middle, and/or secondary school teachers participating in an in-service workshop 
or the prospective teachers in a preservice program). "Target Students" are the precollege 
students who will benefit from subsequent interaction with the participants. 



CODES FOR CONTENT AREAS 



11 Astronomy 
61 Biology 

12 Chemistry 

31 Computer Science 

59 Engineering 

49 Environmental Sciences 

88 Geography 

42 Geological Sciences 



69 Life Sciences 

21 Mathematics 

DB Mathematics Education 

13 Physics 

79 Psychology 

DD Science Education 

89 Social Sciences 

Other (Specify on Form) 
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(SEE INSTRUCTIONS ON 
REVERSE BEFORE 
COMPLETING) 
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APPENDIX 5 

SUMMARY 
PROPOSAL BUDGET 



R I NCIPAL INVESTIGATOR/PROJECT DIRECTOR 



SENIOR PERSONNEL PI/PQ. Co PI s, FacuHy and Oth»,r Senior A$soc.«te$ 
iLiiX each separately wUh laie, A 6 »how number in brackets) 



FOR NSFUSE ONLY 



PROPOSAL NO 



AWARD NO 



CAL, ACAOSUMR 



DURATION (MONTHS) 



Proposed 



FUNDS 
REQUESTED BY 
PROPOSER 



Granted 



Funds 
granted by nsf 
(if different) 



) OTHbRba.lST INDIVIDUALLY ON BUDGBT EXPL ANATION PA(iE) 
( ) TOTAL SENIOR PERSONNEL (1 5) 



OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS) 



( ) POST DOCTORAL ASSOCIATES 



) OTHER PROFESSIONALS ( TECH NIC lA N. P RQQ R AM ME R. ET C ) 
) GRADUATE STUDENTS 



< ) UNDERGRADUATE STUDENTS 



< ) SECRETARIAL CLERICAL 



( ) OTHER 



TOTAL SALARIES AND WAGES (A-tQ) 



C FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS.' 



TOTAL SALARIES. WAGES AND FRINGE BENEFITS (A+B^Ck 



PERMANENT EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITE M E XC6 6D ING Sl.OOO )" 



TOTAL PERMANENT EQUIPM E NT 

b TRAVEL 1 DOMESTIC (INCL CANADA AND U S POSS ESSIONS) 
2 FOREIGN 



F PARTICIPANT SUPPORT COSTS 

? STIPENDS $ 

2 TRAVEL 

3 SUBSISTENCE 

4 OTHER ^ 

TOTAL PARTICIPANT COSTS ~ 
G OTHER DIRECT C OSTS 

1 MATERIALS AND SUPPLIES 

2 PUBLICATION COSTS/PA O£ CHARGES ^ 

3 CONSULTANT SERV ICES 

4 COMPUTER (ADPE) SE RVICES " 

0 SUBCONTRAcT s ' 

6 OT HER 

TOTAL OTHER DIR ECT COSTS " ' 

H TOTAL DIRECT COSTS (A THROUGH G ) ' 
I INDIRECT COSTS (SPECIFY) ' 



TOT INDIRECT COSTS 



J^TQl \u DIRECT AND INDIRECT COSTS (H 1) 



RESIDUAL FUNDS (IF FOR F Oh THE R ^UPPO RT OF CURRENT PROJECTS SEE GPM 252 AND 253) 



L AMOUNT OF THIS REQUEST (J) OR (j MINUS K) 



PI/PD TYPED NAME & SIGNATURE* 



I DATE 



INST REP TYPtDNAMS & SIGNATURE- 



LATE 
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Date of Rate Sheet 



Initials OGC 



Progrem 



on 



•SIGNATURES REQUIRED ONLY FOR ReVlf.ED 
BUDGET (GPM 233) 



INSTRUCTIONS FOR USE OF SUMMARY PROPOSAL BUDGET 

(NSF FORM 1030) 



1. General 

a Each grant proposal, including requests for supplemental or incremental funding, must contain a Summary 
Proposal Budget in this format unless a pertinent program guideline specifically provides otherwise 

b Copies of NSF Form 1030 and instructions should be reproduced locally as NSF will not supply the form 

c A separate form should be completed for each year of support requested An additional form showing the 
cumulative budget for the full term requested should be completed for proposals requesting more than one year s 

support Identify each year's request (e g . "First year ' or -Cumulative Budget. " etc.) in the margin at the 

top right of the form 

d Completion of this summary does not eliminate the need to fully document and justify the amounts 
requested in each category Such documentation should be provided on additional page(s) immediately following 
the budget in the proposal and should be identified by line item The documentation page(s) should be titled 
"Budget Explanation Page 

e K a revised budget is required by NSF. it must be signed and dated by the Authorized Organizational Repre- 
sentative and Trincipal Investigator and submitted in at least the original and two copies. 

2. Budget Line Items 

A full discussion of the budget and the allowability of selected items of cost is contained m Grants for Research 
and Education m Science and Engineering. NSF Grant Policy Manual— GPM (NSF 77-47 periodically revised), and 
other NSF program brochures and guidelines Following is a brief outline of budget documentation requirements by 
line Item (NOTE Ail documentation or fustification required on the line items below should be provided on the 
Budget Explanation Page.) 

A.. 6., and C. Salaries. Wages, and Fringe Benefits (GPM 511 and GPM 205.1). On t.^^-e Budget Explanation Page, 
list individually all senior personnel who were grouped under A5. the requested peroon-months to be funded, and 
rates of pay. 

D. Permanent Equipment (GPM 512 and 204 2) While items exceeding $500 and 2 years' useful life are defined 
as permanent equipment, it is only necessary to list item and dollar amount for each item exceeding $1,000. F "v justify 

E. Travel (GPM 514 and GPM 730) Address the type and extent of travel (including consultant travel) and its relation 
to the project Itemize by destination and cost and lustify travel outside the United States and its possessions, Puerto 
Rico, and Canada Include dates of foreign visits or meetings Fare allowances are limited to round-trip, jet-economy rates. 

F. Participant Support Costs {GPW\ 518) Normally participant support may only be requested for grants supporting 
conferences, workshops or symposia Consult Grar._ for Research and Education in Science and Engineering or 
specific program guidelines. 

G. Other Direct Costs. 

1 Materials and Supplies (GPM 513) Indicate types required and estimate costs 

2 Publication Costs/Page Charges (GPM 517) Estimate cost of preparing and publishing project results. 

3 Consultant Services (GPM 516) Indicate name, daily compensation (limited to GS-18 daily rate), and 
estimated days of service, and justify 

4 Computer Services (GP^l 515) Include justification based on established computer service rates at the 
proposing institution. PuroJ.dse of equipment is included under D 

5 Subcontracts (GPM 623 and Exh V-1) Include a complete budget and justify details. 

6 Other. Itemize and justify Include computer equipment leasing 

/. Indirect Costs (GPM 530) Specify current rate(s) and base(s). Use current rate(s) negotiated with the cognizant 
Federal negotiating agency See GPM for special policy regarding grants to individuals, travel grants, equipment 
grants, doctoral dissertation grants, and grants involving participant support costs (chap. V, GPM). 

K. Residual Funds (GPM 253) For incremental funding requests on continuing grants, enter the amount estimated 
to be in excess of 10°o at the planned amendment effective date. If less than 10°o. indicate, "none." Pesidual funds 
should not be reflected in budget categories A-l A justification for carryover of funds m excess of 10°o is required. 

L. Item L will be the same as Item J unless the Foundation disapproves the carryover ot .unds. If disapproved. Item L 
will equal J minus K. 

APPLICANTS MUST NOT ALTER OR REARRANGE THE COST CATEGORIES AS THEY APPEAR ON THIS FORM. 
WHICH IS DESIGNED FOR COMPATIBILITY WITH DATA CAPTURE BY NSF S MANAGEMENT INFORMATION 
SYSTEM IMPROPER COMPLETION OF THIS FORM MAY RESULT IN RETURN OF PROPOSAL TO APPLICANT 
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SUMMARY PROPOSAL BUDGET DEFINITIONS AND EXPLANATORY REMARKS 



The personnel categories listed in part A und B of 
the summary are defined as follows. 

A Senior Personnel 

1.-5. [Co] Principol /nvesh'ga(or(s) are individuals (s) 
so designated by the grantee institution. 

A Faculty Associate (faculty member) is an 
individual— other than the Principal In- 
vestigator—who is considered by the perform- 
ing institution to be a member of its faculty 
or who holds an appointment as a faculty 
member a* another institution, and who will 
participate in the project being supported. 

B. Other personnel 

1. A Postdoctoral Associate is an individual who 
received a Ph.D., M.D., D.Sc, or equivalent 
degree less than 5 years ago, who is not a 
member of the faculty of the performing insti- 
tution, and who is not reported under Senior 
Personnel above. 

2. Other Professional is a person who may or 
may not hold a doctoral degree or its equiv- 
alent, who is considered professional and is 
not reported as a Principal Investigator, facultx 
associate, postdoctoral associate, or student. 
Examples of persons included in this cate- 



gor\ are doctoral associates not reported 
under Bl above, professional technicians, 
mathematicians, physicians, veterinarians, 
system experts, computer programmers, and 
design engineers. 

A Graduate Student (Research assistant) is a 
part-time or full-time student working on the 
project in a research capacity who hold at 
least a bachelor's degree or its equivalent 
and is enrolled in a degree progr-^m leading 
to an advanced degree. 
An l/ndergraduate Student is a student who 
is enrolled in a degree program (part-time or 
full-time) leading to a becahelor's degree. 
^.^i) These include persons working on the project 
in a nonresearch capacity, such as secre- 
taries, clerk-typists, draftsmen, animal care- 
takers, electricians, and custodial personnel, 
regardless of whether they hold a degree or 
are involved in degree work. 

An\ personnel category for which NSF funds are 
requested should indicate the number of different 
[)ersons expected to receive some support from those 
funds, and. where called for on the budget format, 
the full-time equaivalent (PTE) person-months to the 
nearest tenth. 



ERLC 



2 



9 



25 



APPENDIX 6 

STATEMENT OF CURRENT AND PENDING SUPPORT 



A. THIS PROPOSAL 

Investigator(s): 
Source of funds: NSF 
Project Title: 
Amount requested: 
Award period: 

Percent of time devoted to project Summer: Academic year: 

Where work will be performed: 

B. CURRENT AND OTHER PENDING SUPPORT 

□ Check this box If the principal Investlgator(s) have no current or other 

pending support. 

If other support Is current or pending, so Indicate below. 

Investigator: 

Circle one: current pending 

Source of funds*: 
Project title: 
Award amount: 
Award period: 

Percent of time devotad to project Summer: AcacJemic year: 

Where work will be performed: 

Investigator: 

Circle one: current pending 

Source of funds*: 
Project title: 
Award amount: 
Award period: 

Percent of time devoted to project Summer: Academic year: 

Where work will be performed: 



*inciude NSF» Other F(^deral and State Agencies, and private sources outside the college or university. 
Q Use additional pages If necessary. 
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APPENDIX 7 

INFORMATION ABOUT PRINCIPAL INV ESTIGATORS/PROJECT DIRECTORS 

Submit only ONE copy of this form with your proposal. Attach it on tog of the cover page of the copy of your 
proposal that bears the original signatures. Leave the back of the page blank. Do not include this form 
with any of the other copies of your proposal, as this may compromise the confidentiality of the information. 
Submission of this form is required before processing will be initiated. 



Please check the appropriate answers to each question for all principal investigator(s)/project director(s) listed on 
the cover page, using the same order in which they were listed there: 



Principal First Second Third Fourth 

Investigator/ Additional Additional Additional Additional 

Project Director Pl/PD PI/PD Pl/PD Pl/PD 



1. Is this person: 

Female [J □ □ □ □ 

Male [j □ □ □ Qj 

2. Is this person a U.S. citizen? 

Yes LJ LJ □ □ □ 

No LJ □ □ □ 

3. Which one of these categories* best describes this person's ethnic/racial status? (If more than one category 
applies, use the category that most closely reflects the person's recognition in the community.) 
American Indian or 

Alaskan Native LJ □ □ □ 

Asian or Pacific Islander U U [J □ □ 

Black, not of Hispanic Origin □ [J □ q q 

Hispanic □ LJ □ fj □ 

White, not of Hispanic Origin □ U □ □ □ 

4. Does this person have a handicap that limits a major life activity? 

Yes □ □ □ □ □ 

No □ [] □ □ □ 

Check here if this person 

does not wish to provide some or 

all of the above information □ □ □ □ □ 



nmnllniml^^^^^^ ALASKAN NATIVE A person having origins .^ any of the original peoples of North America, and who maintains 

cultural Identification through tr'bai affiliation or community recognition. 

ASIAN OR PACIFIC ISLANOr'^ osrson having origins in any of the original peoples of the Far East. Southeast Asia the Indian 
subcontinent, or the Pacific Is:. This area includes, for example. China. India. Japan. Korea, the Philippine Islands and Samoa, 
BLACK, NOT OF HISPANIC ORIO'N: A person having origins in any of the black racial groups of Africa. 

HISPANIC- A person of Mex can. Puerto Rican. Cuban. Central or South American or other Spanish culture or ongin. regardless of race. 
WHITE. NOT OF HISPAMC ORIGIN A person having origins in any of the original peoples of Europe. North Africa, or the Middle East, 



WHY THIS INFORMATION IS BEING REQ JESTED: 

The Nations! Science Foundation has a continuing commitment to monitor the operation of its review and 
award r;oce8ses to identify and address any inequities based on gender, race, ethnicity or handicap uf the 
proposed principal investigators and co-principal investigators. To gather the information needed for this 
important task, NSF requires that a single copy of this form be submitted with each proposal; however, 
submission of the requested information is not mandatory and is not a precondition of award. Any individuai 
not wishing to submit the information should check the box provided for this purpose. 

Information from this form will be retained by NSF as an integral part of its Privacy Act Records System, 
NSF-29, "Proposal and Award Information." These are confidential files hccessible only to NSF personnel, 
and will be treated as confidential to the extent permitted by law. Data submitted will be used in 
accordance with criteria established by the National Science Board for the selection of projects, published 
in NSF 83-57, "Grants for Research and Education in Science and Engineering.*^ 
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APPENDIX 8 

INTERGOVERNMENTAL REVIEW OFFICES 



This Appendix contains Information concerning the Single Points of Contact (SPOC) in states that have elected to 
review eligible NSF DSEE programs. Reference: [Executive Order 12372, Intergovernmental Review, NSF Circular 
170.) This summary has been revised through February 25, 1987. Additional or updated information may be 
obtained from: 



NSF Intergovernmental Review Officer 
Division of Grants and Contracts 
National Science Foundation 
Washington, D.C, 20550 
(202)357-9496 

L States That Have Elected NOT to Review Eligible NSF DSEE Programs 

ALABAMA, ARIZONA, ARKANSAS, COLORADO, FLORIDA, GEORGIA, IDAHO, ILLINOIS, IOWA KANSAS 
MARYLAND, MINNESOTA, MONTANA, NEBRASKA, NEW YORK, NORTH CAROLINA, OREGON, RHODE ISLAND 
TEXAS, UTAH, WEST VIRGINIA, WISCONSIN, PUERTO RICO. 

NOTE: ALASKA and 'DAHO have not established a State Process System under E. O, 12372. 
II. SPOC Addresses of States That Have Elected to Review Eligible NSF DSEE Programs. 



CALIFORNIA 

Office of Planning and Research 
1400 Tenth Street 
Sacramento, CA 95814 
(916)323-7480 

CONNECTICUT 

Intergovernmental Review Coordinator 
Comprehensive Planning Division 
Office of Policy and Management 
80 Washington Street 
Hartford, CT 03106-4459 
(203)566-3410 



DELAWARE 

Executive Department 
Thomas Collins Building 
Dover, DE 19903 
ATTN; Francine Booth 
(302)736-4204 

HAWAII 

Mr. Roger Ulveling, Director 
Department of Planning and 

Economic Development 
P.O. Box 2359 
Honolulu, HI 96804 
(808) 548-3085 or 548-3016 



ERIC 



INDIANA 

Ms. Peggy Boehm 
Deputy Director 
Stace Budget Agency 
212 State House 
Indianapolis, IN 46204 
(317)232^5602 

KENTUCKY 

Bob Leonard 

Kentucky State Clearinghouse 
2nd Fir., Capital Plaza Tower 
Frankfort, KY 40601 
(502) 564-2382 

LOUISIANA 

Mr. Colby S. LaPlace 
Asst. Secretary and SPOC 
Dept of Urban & Comm Affairs 
Office of State Clearinghouse 
P.O. Box 94455, Capitol Sta. 
Baton Rouge, LA 70804 
(504) 342-9790 



MAINE 

State Planning Office 
Intergovernmental Review 

Process/Hal Kimbal 
State House Station #38 
Augusta, ME 04333 
(207)289-3154 



28 



32 



MASSACHUSETTS 



NEVADA 



Executive Office of Communities 


Ms. Jean Ford, Director 


and Development 


Office of Community Services 


ATTN: Beverly Boyle 


Capital Complex 


100 Cambridge Street 


Carson City, NV 89710 


Room 904 


(Corres./Ques. Contact: 


Boston MA 02202 


John Walker 


f617l 727-3253 


Clearinghouse Coordinator] 




(702) 885-4420 


MICHIGAN 


NEW HAMPSHIRE 


Ms. Michelyn Pasteur, Director 


Mr. David G. Scott, Act. Dir. 


Local Government Services 


New Hampshire Office of State 


Michigan Department cf Commerce 


Planning 


P 0 Box 30225 


2-1/2 Beacon Street 


Lansing, Ml 48909 


Concord, NH 03301 


f517l 373-3530 


(6031 271-2155 


MISSISSIPPI 


NEW JERSEY 


Office of Federal/State Programs 


Mr. Barry Skokowski, Director 


Department of Planning and Policy 


Division of Local Government 


2000 Walter Sillers Building 


Services 


500 High Street 


Dept of Comm Affairs/CN 803 


Jackson, MS 39202 


363 West State Street 


|For information Contact.' 


Trenton, NJ 03625-0803 


Mr. Marian Baucum 


(609)292-6613 


Dept. of Planning Policy) 


[Correspondence & questions: 


f601 1359-3150 


Nelson S Silver State 




Review Processi 




(609) 292-9025 


MISSOURI 

IVI 9 \^ 9 19 


NEW MEXICO 

9 ^ WW 191 mm w\ 1 ^0 


Lois Pohl, Coordinator 


Mr. Dean Olson, Director 


Missouri Federal Assistance 


Dept of Fin and Adm. 


Clearinghouse 


Management and Contracts 


Office of Administration 


Review Division 


Division of General Services 


Clearinghouse Bureau 


Post Office Box 809 


Room 424, State Capitol 


Jefferson City, MO 65102 


Santa Fe, NM 87503 


(314)751-4834 


(505)827-3885 




NORTH DAKOTA 



TENNESSEE 



Bill Robinson 

Office of Intergovernmental 

Assistance 
Office of iVIanagment & Budget 
14th Floor «• State Capitol 
Bismarck, ND 58505 
(701)224-2094 

OHIO 

State Clearinghouse 

Office of Budget and Management 

30 East Broad Street, 39th Floor 

Columbus, OH 43215 

[Leonard E. Roberts, Deputy Director) 

(614)466-0699 

OKLAHOMA 

Don Strain 

Office of Federal Assistance Mgmt. 
6601 Broadway Extension 
Oklahoma City, OK 73116 
(405) 843-9770 



PENNSYLVANIA 

Laine A. Heltebridle, Spec Asst. 
Pennsylvania Intergovernmental Council 
Post Office Box 11880 
Harrisburg, PA 17108 
(717) 783-3700 



SOUTH CAROLINA 

Danny L. Cromer 

Grant Services 

Office of the Governor 

1205 Pendleton Street, Room 477 

Columbia, SC 29201 

(803) 734-0435 



SOUTH DAKOTA 

Sue Korte 

State Clearinghouse Coordinator 
Second Floor, Capitol Building 
Pierre. SD 57501 
(605) 773-3661 



Tennessee State Planning 
1800 James K. Polk BIdg. 
505 Deadelck Street 
Nashville, TN 37219 
(615)741-1676 



VERMONT 

State Planning Office 
ATTN: Bernie Johnson 
Pavilion Office Building 
109 State Street 
Montpelier, VT 05602 
(802)828-3326 

VIRGINIA 

Nancy Miller, 

Intergovernmental Review 
Officer 

Dept of Housing & Comm. Dev. 
205 North 4th Street 
Richmond, VA 23219 
(802) 786-4474 

WASHINGTON 

Washington Dept. of Comm. 

Development 
Attn: Wash. Intrgvt. Rev. Pro. 
Dori Goodrich, Coordinator 
Ninth and Columbia BIdg. 
Olympia, WA 98504-4151 
(206) 586-1240 

WYOMING 

Ann Redman 

Wyoming State Clearinghouse 
State Planning Coordinator's 

Office 
Capitol Building 
Cheyenne, WY 82002 
(307) 777-7574 
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DISTRICT OF COLUMBIA 



NORTHERN MARIANA ISLANDS 



Lovetta Davis 

D.C. State Single Point of Contact 

for E,0, 12372 
Executive Office of the Mayor 
Office of Intergovernmental Relations 
Room 416, District Building 
1350 Pennsylvania Avenue, N.W. 
Washington. DC 200^4 
(202)727-9111 



Planning and Budget Office 
Office of the Governor 
Saipan, CM 96950 

U.S. VIRGIN ISLANDS 

Toya Andrew 
Federal Programs Office 
Office of the Governor 
The Virgin Islands of the 
U.S. 

Charlotte Amalie 
St. Thomas, VI 00801 
(809)774-6517 



ERLC 



35 



31 



APPENDIX 9 



NATIONAL SCIENCE FOUNDATION 
Washington, D.C. 20550 



FINAL PROJECT REPORT 

NSF FORM 98A 



PLEASE READ INSTRUCTIONS ON REVERSE BEFORE COMPLETING 



PART l-PHOJECT IDENTIFICATION INFORMATION 



1 Institution and Address 



2 NSF Program 



4 Award Period 

From To 



3, NSF Award Number 



5 Cumulative Award Amount 



6. Pioiect Title 



PART ll-SUMMARY OF COMPLETED PROJECT (FOR PUBLIC USE) 



PART lll-TECHNICAL INFORMATION (FOR PROGRAM MANAGEMENT USES) 



1. 

ITEM (Check approprtate blocks) 


NONE 


ATTACHED 


PREVIOUSLY 
FURNISHED 


TO BE FURNISHED 
SEPARATELY TO PROGRAM 


Check (^) 


Approx. Date 


a Abstracts of Theses 












b. Publication Citations 












c. Data on Scientific Collaborators 












d. Information on Inventions 












e. Technical Description of Proiect and Results 












f. Other (specify) 










2. Principal Investigator/Project Director Name (Typed) 


3 Principal Investigator/Project Director Signature 


4 Date 



NS^Form 98A I1*87) Supersedes All Previous Editions 

ERJC 
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Form Apprcved 0MB No 3145 0058 



INSTRUCTIONS FOR FINAL PROJECT REPORT 
(NSF FORM 98A) 



SCfnfJint °' ^^'^ "'^P?.* '^"^ ^° '^^y^ ^"^^ expiration of ine award. It should be submitted to the 
cognizant program officer in the NSF ^ward letter at the following address: t.uDrn.uea lo tne 



National Science Foundation 

ATTN: Program Officer 

Division (Cognizant Division/Program) 

1800 G Street, N.W. 

Washington, D.C. 20550 



INSTRUCTIONS FOR PART I 

These identifying data items should be the same as on the award documents. 



INSTRUCTIONS FOR PART 11 

JilL^t^i^T'^ (about 200 words) must be self-contained and intelligible to a scientifically literate reader Without 
restating the project title. ,t should begin with a topic sentence stating the project s major thesis The sumrnarv 
should include, if pertinent to the project being described, the following iferns: me summary 

- The primary objectives and scope of the project. 

- The techniques or approaches used (only to the degree necessary for comprehension) 

- The findings and implications stated as concisely and informatively as possible. 

nfL'JIZn^lTJ^*"^^^ f National Technical information Service (NTIS) of the 

SSf.^ri!;r"; ^^^^^ ^^^^ '^^^ ^"'"'"^^y ^^^^ °« ^^^^ to answer inqu r^es by 

should be av(^ded " ' ^ significance of the supported activity. Scienti:.c jargon and abbreviations 



INSTRUCTIONS FOR PART III 

Items in Part III may. but need not. be submitted with this Final Project Report Place a check mark in the 
appropriate block next to each item to indicate the status of your sutJmission 

a. Self-explanatory. 

b For publications (published and planned) include title, journal or other reference, date, and authors Provide 
two copies of any reprints as they become available. ^umuro rruvme 

^' ^ °' <=o-'"vestigators. research assistants and others associated with the 

project include title or status, e g. associate professor, graduate student, etc. 

d. Briefly describe any inventions which resulted from the project and the status of pending patent applications. 

^ Tunnorl V^^^T^ '"""""'^ °' '^"^ ^""^ '"'o^'^^t'on supplied ,n proposals for further 

support, updated as necessary, may be used to fulfill this requirement. 

f. Include any additional material, either specifically required in the award instrument (e.g. special technical 
reports or products such as films, books, siudies) or which are considered to be useful to the Foundation. 
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PART IV - SUMMARY DATA ON PROJECT PERSONNEL 



NSF Division 

The data requested below will be used to develop a statistical profile on the personnel supported through NSF 
grants. The information on this part is solicited under the authority of the National Science Foundation Act of 
1950, as amended. All information provided will be treated as confidential and will be safeguardea m accordance 
with the provisions of the Privacy Act of 1 974. NSF requires that a single copy of this part be submitted with each 
Final Project Report (NSF Form 98A), however, submission of the requested information is not mandatory and 
is not a precondition of future awards. If you do not wish to submit this information, please check this box □ 



Please enter the numbers of individuals supported under this NSF grant. 

Do not enter information for individuals working less than 40 hours in any calendar year. 



*U.S. Citizens/ 


PPs/PD's 


Post- 
doctorals 


Graduate 
Students 


Under- 
graduates 


Precollege 
Teachers 


Others 


Permanent Visa 


Male 


Fern. 


Male 


Fem. 


Male 


Fem. 


Male 


Fem. 


Male 


Fem. 


Male 


Fem. 


American Indian or 
Alaskan Native . . . 


























Asian or Pacific 
Islander 


























Black, Not of Hispanic 
Origin 


























Hispanic 


























White, Not of Hispanic 
Origin 


























Total U.S. Citizens 


























Non U.S. Citizens .... 


























Total U.S. &Non-U.S 


























Number of individuals 
who have a handicap 
that limits a major 
life activity. 



























*Use the category that best describes person's ethnic/racial status (If more than one category applies, use the 
one category that most closely reflects the person's recognition m the community ) 

AMERICAN INDIAN OR ALASKAN NATIVE A person having Origins in any of the original peoples of North America, and who maintains 
cultural identification through tribal affiliation or community recognition 

ASIAN OR PACIFIC ISLANDER A person having origins in any of the original peoples of the Far East. Southeast Asia, the Indian 
subcontinent, or the Pacific Islands This area includes, for example. China. India. Japan. Korea, the Philippine Islands and Samoa 

BLACK. NOT OF HISPANIC ORIGIN A person having ongms in any of the black racial groups of Africa 

HISPANIC A person of Mexican. Puerto Rican. Cuban. Central or South American or other Spanish culture or origin, regardless of race 
WHITE. NOT OF HISPANIC ORIGIN. A person having origins in any of the original peoples of Europe. North Africa or the Middle East. 

THIS PART WILL BE PHYSICALLY SEPARATED FROM THE FINAL PROJECT REPORT AND USED AS A COM- 
PUTER SOURCE DOCUMENT DO NOT DUPLICATE IT ON THE REVERSE OF ANY OTHER PART OF THE 
FINAL REPORT. 



NATIONAL SCIENCE FOUNDATION 

WASHINGTON, D.C. 20550 



OFFICIAL BUSINESS 
PENALTY FOR PfltVAT£ USE S300 

RETURN THIS COVER SHEET TO ROOM 233. \f YOU 00 
NOT WISH TO RECEIVE THIS MATERIAL 0. OR IF 
CHANGE OF ADDRESS IS NEEDED Q INDICATE 
CHANGE, INCLUDING ZIP CODE ON THE LABEL. (DO 
NOT REMOVE LABEL). 
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